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ABSTRACT .
This evaluation study.is concerned with the 'unexpected' outcomes 
of the teaching and learning processes’ of a university human physiology 
laboratory course.,From a comprehensive 'general' evaluation of the 
students' perceptions of the course as determined by fie ld  studies, 
interviews and a questionnaire there emerged several important issues 
concerning the teaching and learning, in the laboratory. Each of these 
issues was studied in d e ta il.
Issue One is the role of the video-tapes which are used for teaching 
the laboratory work. The students' attitudes to being taught by video 
are described and analysed; this information is employed in the pro­
duction of a 'research' video-tape which was used for teaching in the 
laboratory. An evaluation of this tape gave rise to an evaluation tool 
for analysing future video-tapes.
Issue two is the relation between the lab course and the other components 
of the students' degree course. The lab course is construed in a positive 
way and is thought to be a major influence on the students' overall 
degree course.
The third issue is a consideration of the role of the lab course in 
the students' university education. The students' attitudes to university
aims before and a fter the lab course is established, and an analysis of
the role which they retrospectively thought the course played in the
change in attitudes is given.
The final concern - issue four - is -the development of a taxonomy for 
defining objectives in the perceptual motor domain.-Existing taxonomies 
are discussed and an analysis of the p rin c ip le  underlying taxonomies 
is given. A composite taxonomy is then offered for consideration along
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I N  T R O D U C T I O N
0 Introduction
0.1 Thesis Problem
An evaluation study of the teaching and learning in the 
human physiology laboratory at the University of Surrey.
Background
In i t ia l ly ,  the study was centred around two aims: (1) improving
the teaching of practical s k ills  in the laboratory, and ( 2 ) devising 
means of assessing students learning of these s k ills .
I t  was o rig ina lly  intended to develop a taxonomy for defining 
objectives in the psychomotor domain as a method of achieving these 
two aims. The taxonomy was to be derived through a study o f existing  
video-tapes: used for teaching in the laboratory, and would then be 
used in the preparation of further tapes. Existing taxonomies 
would form the basis for the development of the new taxonomy.
However, early experiences in the laboratory indicated that th is  
original research strategy was not necessarily the only way, nor 
indeed the best way, of achieving the two project aims. I t  became 
clear that concentrating only on the development of the taxonomy 
might in fact not be the most appropriate strategy to pursue.
This became evident in the early stages of the f ie ld  work [
Chapters 2 & 3) when i t  emerged that there was considerable discontent 
with the functioning of the laboratory. The format and teaching
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effectiveness of the video-tapes used for teaching the laboratory 
work (from which the taxonomy was to be developed) was being questioned, 
particu larly  by the students -  the role of the laboratory reports was 
unclear -  the general teaching philosophy employed in the laboratory 
was under critic ism .
This discontent and general questioning suggested that i t  would not be 
sensible to derive a taxonomy from what appeared to be a badly functioning 
system. Instead, i t  was agreed that a study which would look at the 
general teaching and learning in the laboratory, as well as going some 
way toward proposing a taxanomy based on existing ones, would serve 
to meet the two aims outlined above : the teaching in the laboratory 
would hopefully be improved, and there would s t i l l  be a taxonomy fo r  
use in improving the assessment techniques, a lb e it one which would 
need to be tried  out and improved with use.
I t  was therefore decided that the outcome of the thesis would mainly be 
in terms o f the thesis problem outlined above along with a proposed 
taxonomy developed from existing ones which would be offered for 
consideration.
0.2 Outline of the Thesis
The study is in two stages:
Stage I
Stage I of the study comprising Chapters 1, 2 & 3 commences with a 
discussion of the general methodology employed and a review of
lite ra tu re  on laboratory work. A description of the early days in 
the f ie ld  follows, and is followed in turn by a general appraisal of the 
teaching and learning in the laboratory.
Chapter 1 : The general methodology of the study -  based on
Illum inative evaluation strategies -  is discussed. A short description 
of the physiology laboratory course is followed by a review of the 
lite ra tu re  on laboratory work. The chapter concludes by pointing 
out the innovatory research approach adopted in th is study.
Chapter 2 : This chapter provides some necessary background to the
main parts of the study : i t  describes the early days of f ie ld  work 
when most of the time was spent observing, taking notes, involving 
participants in informal discussions, taking part in experiments, 
and so on. This is interlinked with a discussion of the related  
lite ra tu re  on carrying out f ie ld  work.
Chapter 3 : Considers the general aspects of the teaching and learning
in the laboratory. The results of interviews and a questionnaire 
about the laboratory provide the background data fo r the. formulation o f 
hypotheses about certain emerging issues concerning the teaching and 
learning in the laboratory. These issues are considered in deta il 
in Stage II; of the study.
Stage I I
Stage I I  of the study, comprising Chapters 4 ,5 ,6 ,7 & 8 , focusses on 
the analysis of the issues arising from Stage I  of the study.
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Chapter 4 : Issue 1, is concerned with the role of the videotapes 
in the laboratory course. A detailed analysis of a sample of 
videotapes is followed by a description of the systematic production 
and evaluation of a "research" videotape; the impact of th is  video­
tape on the student is discussed and a tool for the evaluation of other 
tapes is offered for consideration. The effectiveness o f the 
laboratory instructions schedule accompanying videotapes is  discussed, 
and the visual impact of the videotapes is explored.
Chapter 5 : Issue 2. The ways in which the students view the 
laboratory course compared with the other parts of th e ir  degree course 
is explored.
Chapter 6  : Issue 3. This chapter looks a t the broader educational 
role of the laboratory course : the effects of the laboratory course 
on the students' views of th e ir general university education is focussed 
upon.
Chapter 7 : Issue 4. The Taxonomy. Existing taxonomies fo r  
categorising objectives in the psychomotor domain are looked at and 
some misgivings about th e ir appropriateness for use in the physiology 
laboratory are pointed out. A composite taxonomy is proposed with 
an example o f its  use.
Chapter 8  : This chapter attempts to pull the various outcomes of the 
investigations of the e a rlie r  chapters together. An in terpretation  
of the meaning of the outcomes of the study in re lation  to the teaching 
and learning of the laboratory course is offered.
C H A P T E R  1
THE METHODOLOGY AND LITERATURE REVIEW ON LABORATORY WORK
- 5 -
1.1 Illum inative Evaluation Studies
The underlying considerations which have determined the methodological 
style of the study are those of illum inative evaluation (P a rle tt & 
Hamilton 1972). Illum inative studies incorporate methodologies 
which take account of the complexity of teaching and learning; 
as a study developes the issues of importance and relevance to the 
learning milieu emerge and can be considered at length. Often as 
not, the teachers and students being studied are unaware of these 
issues and of th e ir  significance in the teaching and learning process 
of which they are part; the strength of these studies lie s  in the 
fact that they try  to illuminate these issues.
The illum inative approach has five  characteristics:
"(a) I t  is  problem-centred -  beginning (as a ll applied research does) 
with issues and concerns as defined in real l i f e  settings;
(b) I t  is practitioner-oriented - designating its  chief function to 
provide information and insight for professional educators;
(c) I t  is  cross-disciplinary -  drawing especially on psychology, 
sociology, psychiatry and social anthropology for concepts and 
ways of thinking;
(d) I t  is methodologically-selective -  interviews, questionnaires, 
observation and analysis of documents are used in various 
combinations, according to the circumstances, defined problems, 
and stages o f the investigation;
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(e) I t  is heuristica lly  organised - the researchers progressively
focusing and redefining the areas of inquiry as the study unfolds, 
in the lig h t of accumulating experience and as the crucial 
issues-to-be-studied become uncovered."
(taken from M ille r & P arle tt 1974).
These characteristics make illum inative studies fle x ib le  and responsive 
-  they respond to the phenomena of the situations being explored,. I l l ­
uminative studies generally graduate through five  steps* (P a rle tt 1974): 
The relationship of these steps to the structure of the present study 
is indicated below:
Step 1 : Setting up the Evaluation, when questions 
such as "Who is i t  fo r ?", and "What w ill 
I  do ?" are asked.
Step 2 : Open-ended Explorations, the researcher 
becomes fam iliar with the situation being 
studied by staying in i t .
Step 3 : Focussed Enquiries, general trends are 
focussed on; there may of course be 
several iterations of this stage, 
depending on the individual inquiry.
Step 4 : Interpretations, the data is organised 
and interpreted; deta ils  are f i l le d  in .
Step 5 : Reporting the Study, the report is
geared towards the audience and readers..
STAGE I
C h a p te rs : 
1 ,2  & 3
\
STAGE I I
C hapters :
4 , 5 , 6 ,7  & 8
At some point in an illum inative study the research w ill  pass through 
each of these stages; there is often considerable flow from one stage 
to another, back and forth as hypotheses are generated, tr ie d  out and 
produce new hypotheses which in th e ir  turn are explored. The concern
*  P arle tt calls these "stages"; I call them "steps" so as not to 
confuse them with the use of the word stage to describe the 
progress of my research.
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is .to  explore what are termed "emerging issues" and indicate th e ir  
relevance to the teaching and learning milieu being studied. As 
i t  is pointed out in the original paper (P arle tt & Hamilton 1972), 
illum inative studies are not ideologically or methodologically bound 
by the restrictions and constraints often imposed by the agricultural -  
botany research paradigm.
I  do not intend to provide an analysis of the pros and cons of 
illum inative evaluation strategies compared with other research 
strategies : this has been done elsewhere (e .g . see P arle tt and 
Hamilton 1972; P arle tt 1972; Hamilton e t al 1974; Dearden 1979).
The need for studies of this nature, which provide "interpretations  
in context", has been voiced by others (e .g . see Cro.nbach 1975;
Stake 1967; Dearden 1979).
However, i t  w ill be useful to single out several a rtic les  which, in 
th e ir  way, present the very essence of illum inative studies. Possibly, 
the most comprehensive example is that of M ille r  and P arle tt (.1979) 
which is  a major study of the examination process at one university. 
Pocklington and Oamison (197/j.) describe a study of educational provision 
fo r blind and 'partia lly  sighted children in which the research design 
continually eyolyed as the study progressed. They comment that:
" . . .  the heuristic nature of illum inative study means that the prohlems 
under investigation define the methods to be used, and an expanding 
knowledge base defines the appropriate research design".'
This is very much the case with the present study, as I shall indicate  
la te r .
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Dearden and Laurillard (1977) provide an illu s tra tio n  o f the concept 
of progressive focusing in the evaluation of a medical school program, 
and P arle tt and King (1971) describe an innovation termed "concentrated 
study" which was evaluated in the illum inative style .
1.12 Other considerations
This study is heavily influenced by a t least two other conceptual 
research strategies, both of which are compatible with the general 
philosophy of Illum inative studies. They are the case study and the 
idiographic research approach.
Case Study
The case study method shares much in common with the methodological 
consideration implied in illum inative evaluation. I t  is  concerned very 
much with the teachers' and students' viewpoints of curriculum problems : 
"Case study research attempts to reach understanding through the 
detailed study and portrayal of individual instances, persons, ideas, 
institutions and events" (Adelman & Walker 1975, p .224).
Of the case i t s e l f ,  Stake (1976) points out: "The case need not be a
person or enterprise. I t  can be whatever "bounded system" (to use 
Louis Smith's term) is of in terest. An in s titu tio n , a program, a 
responsibility , a collection, or a population can be the case. This 
is not to tr iv ia liz e  the notion of "case" but to note the generality  
of the case study method " (p .7).
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Such attitudes often blind the researcher to the need for f le x ib i l i ty  
in educational research methodologies. Talking of case study method­
ology, Adelman & Walker (1975) point out:
"The advantage of such an approach for our purposes is that 
i t  contains considerable f le x ib i l i ty ,  allowing the 
researcher to move from one hypothesis to another throughout 
the period of research. This freedom of movement is  
essential to an enquiry which aspires to be genuinely 
exploratory, and which makes few claims fo r highly generalizable 
findings", (p .229).
This moving-from-one-hypothesis-to-another is sim ilar to the i n i t i a l ,  
exploratory stages of an illum inative study where the researcher is  
assessing the knowledge she is accumulating, a process leading to 
progressive focussing onto emerging issues. This is p a rticu larly  so 
in the present study : I spend most of the - f y h t r d chapter portraying 
the teaching and learning process of the physiology laboratory and 
in continually forming hypotheses on the basis of in i t ia l  explorations 
in the laboratory. This leads onto the defin ition of s ign ifican t 
issues which, having emerged from my experiences of partic ipating  in 
the laboratory and from the knowledge thus gained, are in turn given 
consideration as research problems worthy of analysis, in keeping 
with the considerations of both illum inative studies and case-studies.
Some examples of case studies are P arle tt and Simons 1976; Simons 
and P arle tt 1976; the case studies described in Studies in Laboratory 
Innovation published by the Nuffield Foundation and the Portrayal of a 
Science Curriculum (Kelly et al 1977).
-10 -
Idiographic Studies
Another aspect of this study is the way in which I often focus on the 
intensive study of individual students, especially in the investigations 
described in chapters 3, 4 and 5. This approach, termed idiographic, 
is advocated as a viable and useful research strategy by Stephen Kemmis 
(1978) (although i t  was the e a rlie r  1976 version of th is paper which 
in i t ia l ly  influenced me). Such approaches have, o f course, been 
used extensively in psychiatry; George Kelly's theory of personal 
constructs (Kelly 1955) is  derived in part from his studies of individual 
patients. ( I  shall return to Kelly's work and methodology in 
chapter 5 ).
Idiographic approaches are part and parcel o f the illu n in a tiv e  study 
approach : an examination of illum inative studies w ill show that the 
intensive study of individuals is extensively employed (e .g . see M ille r  
& P arlett 1974; P arlett & King 1971; P arle tt & Simons 1976; Simons & 
P arle tt 1976). The intensive study of individuals in learning 
situations provides the researcher with a mass of q u a lita tiv e ly  rich  
data (e.g. see Snyder 1971); data which is grounded in the learning 
phenomena of the situation being studied and which, as the above 
mentioned studies indicate, provide the architects of the various 
learning contexts with specific information about th e ir  ongoing 
effects on the students involved.
1.2 The Physiology Laboratory Course
Before describing the early stages o f the research, some background
- 11 -
information about the laboratory course in necessary.
The physiology laboratory course is part of the degree course of 
students studying human biology, nutrition and biochemistry. Along 
with a theory course of lectures, the laboratory course runs for 
three terms from the middle of the students' f i r s t  year to the middle 
of th e ir second year. There is one laboratory class each week 
lasting 3 hours, and the students are required to write a laboratory 
report on this which is handed in fo r assessment, the grade counting 
towards th e ir overall Part I grading (9%).
More than one hundred students s p lit  into two classes attend the 
physiology laboratory each week; because of this and because of the 
high cost of physiological equipment, a 'circus' system of teaching 
is used in which five  experiments are run at the same time in each h a lf 
of a term, so that ten experiments are available during each of the 
three terms; by rotating round the laboratory, each student w ill 
complete ten experiments in each term.
When i t  was introduced this circus system placed a heavy burden of 
teaching on the laboratory demonstrators who had to introduce the
students to each experiment twice a week for five  v/eeks at a time.
The repetition often led to inconsistencies in what was taught from 
week to week; to overcome th is , a method of presenting the
introductory material in a recorded form was devised.
Videotaped introductions were thought to be the most suitable medium 
for conveying both the conceptual and manipulative material to be 
taught to the students. This standardised introduction would give
- 12 -
uniformly consistent teaching to the students by the academic s ta ff .
As one of the architects of the scheme professed in its  early stages:
" . . .  academic s ta ff w ill determine in toto the material 
taught in the laboratory, the students w ill benefit from 
having experimental work explained by academic specia lis ts , 
from the enriched content of the teaching, and from c lear, 
unambiguous and consistent explanations o f th e ir  laboratory 
work". (Howland 1975).
In the early stages of using the videotapes for teaching, only two 
of the five experiments were introduced in this way; the students 
viewed the tape in a room adjoining the laboratory, moving into the 
laboratory to carry out the practical work. A demonstrator was 
available to answer questions i f  the students required.
This system proved acceptable to the majority of students, with the 
proviso that the videotapes should not take over completely from liv e  
explanations and that a demonstrator should always be available to 
answer questions a fte r watching the tape (Howland 1975). The students 
considered the clear demonstrations and special media techniques 
beneficial to learning.
1.21 The Present Laboratory System
Teaching in the physiology laboratory is  now done completely by video­
taped introductions to the practical work. The laboratory is  equipped 
with a distribution system capable o f showing five  videotapes
- 13 -
simultaneously to groups of up to s/^teen students. Two students view 
a nine inch monitor and each student has a headset with variable 
volume control. A demonstrator is available throught each class.
. The videotapes are a ll prepared in advance of the laboratory classes 
in the University's TV studios; they are presented by academic 
specialists and are produced by a professional TV producer who is a 
member of the University's Audio Visual Aids Department. They are 
in monochrome and generally las t for between twenty-five to 
th ir ty -f iv e  minutes (some are a l i t t l e  longer).
Each tape has four connected sections:
1. A statement of the aims of the experiment.
2. A theory introduction to the practical work.
3. A demonstration of the practical work.
4. Questions.
The bulk of the tape is taken up by the theory introduction and the 
demonstrations (copies of each tape are lodged in the University lib ra ry  
for students' viewing, i f  required, before or a fte r each laboratory 
class).
The students view each tape in the laboratory immediately prio r to 
carrying out the laboratory practical work. They are guided in 
carrying out the work by a structured laboratory manual (called a 
laboratory schedule) which accompanies each tape; these schedules 
contain a condensed version of the taped program and also pose
- 14 -
questions which the students have to answer in the spaces provided.
The students are required to follow the instructions in the schedule 
in order to perform the set practical work; each practical class is 
designed to illu s tra te  and amplify the theory taught in the lectures. 
This "integrated" approach ensures that every student completes every 
practical in more or less the same way. There are no "open-ended" 
classes.
Laboratory technicians set out a ll the necessary equipment, apparatus, 
solutions and so on required fo r the practical work before the students 
arrive in the laboratory. The students usually work in pairs , but 
sometimes in groups i f  necessary. Each student is required to 
complete the laboratory work and to answer the questions posed in the 
laboratory schedule, which is handed in each week for assessment.
1.3 Literature Review of Laboratory Work
This review of the lite ra tu re  on laboratory courses and teaching is  
concerned mainly with pointing out what the present areas of concern in 
this fie ld  of educational research are; one reason for doing this is to 
highlight the innovatory research approach adopted in the present study.
Research into science laboratory work can be considered from two 
perspectives, viz ( i )  the aims of laboratory courses and ( i i )  
innovations and trends in laboratory teaching.
1.3.1 The aims of laboratory work
The Hale Report (HMSO 1964) in a sense set the trend for investigating
- 15 -
and discussing the aims of experimental work in science undergraduate 
laboratories. Five main aims were considered necessary in laboratory 
teaching, centering around training the student in manipulative s k il ls ,  
techniques of report writing and the design of experiments; laboratory 
work was also deemed necessary for emphasising points from lectures.
Lee (1969; j  ) surveyed the opinions of students who had completed 
th e ir  degree course on the aims of laboratory work in mechanical 
engineering. Rather than emphasising the training aspects of such work 
(as the Hale Report d id),the students included in the survey were 
concerned more with laboratory work having been a stimulant to th e ir  
thinking and independence in learning and with i t  helping them 
understand the need for communication of results, say to management fo r  
action.
Chambers (1964; 1966; 1972) surveyed the opinions of physics teachers 
in 35 institutions of higher education about th e ir attitudes to the 
aims of laboratory work; the most important outcome of this was that 
the fostering of c r it ic a l awareness v/as considered to be the most 
important aim of the laboratory work. Chambers argues that because 
of th is , laboratory work is ju s t as important as theory teaching not 
just from a vocational viewpoint but from a purely educational stand­
point also.
Adamson and Mercer (1970) suggest that the development of an 
understanding of the experimental approach is the main aim of 
introductory biology laboratory work. When lectures and laboratory 
classes are related, then the laboratory work often acts as
- 16 -
reinforcement to the lectures.
Smithers and Hambler (1969) asked fin a l year sandwich course biologists  
to rate th e ir level of satisfaction with the achievement of some aims 
of industrial experiences. Forty-six students were questioned and 
the results are given in Table 1.1.
TABLE 1.1 Levels of satisfaction with aspects of sandwich experience 
(as reported by Smithers and Hambler 1969).
EXPERIENCE % rating Good or
■ Very Good
1. Design of experiments 56.5
2. Specialised techniques relevant
to the fin a l year 41.3
3. Execution of experimental work 80.4
4. Writing reports 50.0
5. Independent evaluation of results 52.2
6 . Use of instruments not used in
University 21.7
7. Consultation of papers 63.0
8 . Interpretation of results with
supervisor 67.4
Most of these experiences are ones which a student could, th eo re tica lly , 
gain through university laboratory work, but the quality  o f them seems 
to be higher when they are experienced in industry, and hence th e ir  
e ffec t on the student is probably consequently higher also.
In relation to the vocational aspects of biology courses, Broadbent 
(1974) lis ts  eight aims of sandwich tra in ing . Two of these appear 
in Table 1 .1 , viz report writing and supplementing university work.
The other six are:
1. To integrate theory and practice and thus reinforce learning.
2. To assist students to relate th e ir academic work to its  wider
social context.
3. To increase knowledge of subjects not d irec tly  forming part 
of the degree course.
4. To gain insight into personal relationships in industrial and 
professional situations.
5. To promote the maturity and social adjustment o f students.
6 . To c la r ify  and enhance career prospects.
Aims 4 and 5 are exceptional in being affective aims, ones which would 
probably not be considered a part of university laboratory work.
The most comprehensive analysis of the aims o f science laboratory work 
is probably that of Tremlett (1972).
Tremlett surveyed the lite ra tu re  and conducted his own survey o f s ta ff  
and students' criticism s of chemistry laboratory courses and on the 
aims of laboratory courses. The findings of his survey c learly  
corroborated those of the lite ra tu re  up to that time. His findings 
are that:
1. There is considerable concern over the effectiveness of 
undergraduate laboratory courses.
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2. S ta ff are not clear on the aims of laboratory courses.
Tremlett comments:
" . . .  faculty views not only did not agree on the same 
laboratory aims for comparable courses in d ifferen t in stitu tio ns , 
but that disagreement existed within the same in s titu tio n  and 
even between faculty teaching the same laboratory classes. There 
was also evidence to suggest marked differences of opinion about 
the relative importance of aims which are held in common", (p .30.)
3. Students and faculty aims for laboratory courses are not the same. 
This is indicated in Tables 1.2 and 1.3. which are taken from 
Tremlett.
Only three aims are held in common:
Faculty Student
rating rating
1. S k ill training 1 3
2. Illu s tra te  and amplify lectures 2 2
3. Experimental understanding 7 5
but the importance of these d iffers  between the two groups. The 
students wish to use th e ir  in it ia t iv e  and o rig in a lity  while in the 
laboratory (Table 1 .3 ), but as an aim, th is is not even mentioned 
by faculty.
Tremlett points out that students are rarely told the aims of 
laboratory classes, a situation which obviously affects th e ir  
attitudes to laboratory work.
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TABLE 1.2 Faculty Aims of Laboratory Courses
(from Tremlett 1972, p .38) (in  order of frequency)
1. Develop manipulative, preparative and instrumental s k ills .
2. Illu s tra te  and amplify the lecture m aterial.
3. Stimulate thought through experimental in terpretation .
4. Recognise the precision and lim itations of laboratory work.
5. Record accurately and communicate results c learly .
6. Plan effective use of available laboratory resources.
m
7. Acquire experijental understanding.
8 . Learn the use of chemical lite ra tu re .
9. Show that experiment is the basis of theory.
10. Illu s tra te  the use of experimentation as a process of discovery.
11. Develop observational s k ills .
12. Develop personal responsibility and r e l ia b il i ty  for experimentation.
13. Learn from making mistakes without penalty.
14. Give stimulation and a sense of achievement.
15. Give experience of working in a laboratory.
16. Measure typical physio-chemical constants.
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TABLE 1
1.
2 .
3.
4.
5.
6. 
7.
3 Students' Aims of Laboratory Courses
(from Tremlett 1972, p .57) (in  order of
frequency)
Offer opportunities fo r in it ia t iv e  and o r ig in a lity  
in tackling chemical problems experimentally.
Illu s tra te  and amplify the lecture m aterial.
Develop manipulative, preparative and instrumental 
s k ills .
Opportunity for contact with faculty .
Acquire experiments! understanding.
Study topics not covered in theoretical courses.
Plan effective use of laboratory time.
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4. Because of (3} above, students fa i l  to recognise the kind and
quality of laboratory s k ills  required.
5. Most laboratory courses are formal; the student has to follow
instructions to get the "correct" results. There is minimal 
opportunity fo r thinking about the experiments.
6 . The students clearly expressed a wish to have laboratory classes
which allow them to show in it ia t iv e  and o rig in a lity .
The amount of time spent in the laboratory was also c ritic is e d ;  
most students in term three of th e ir  f i r s t  year and throughout the 
second year spend between six and ten hours per week in the laboratory. 
The usefulness of this is not always clear; certainly the benefits 
to the students are questionable.
Tremlett also points out that procedures were never made clear to 
the students; there was never any e x p lic it statement about what 
c rite r ia  are used to assess the students laboratory work and reports.
As a consequence, students never knew what qualities they were expected 
to show during particular classes and which would form the basis of 
assessment.
Tremlett employed his findings in the systematic development of a 
chemistry laboratory course in which the defin ition of aims and 
objectives was a major aspect. Boud (1973) also used a set of aims to 
diagnose areas for course improvement in university science and 
engineering laboratory courses. His use of the Aims Questionnaire 
stemmed from the need to assess both s ta ff and students' aims as a
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way of pointing to disparity of the two groups’ aims, leading to 
improving the course a fte r discussing the reasons fo r the d isparity .
This is obviously a viable way of overcoming this problem, which was 
shown to exist by Tremlett (1972).
Summary
The research into the aims of laboratory work suggests that members of 
s ta ff running the same laboratory course often do not share the same 
aims for the course, and that students aims of laboratory work are 
usually at variance with th e ir teacher's aims -  often because the students 
were never told in the f i r s t  place what aims th e ir teachers were hoping 
to be achieved. '
Sufficient research has now been conducted in this area to allow  
me in the present study to diverge s lig h tly  and examine the unexpected 
outcomes of the physiology laboratory course. This aspect of the 
study emerged as an important issue in the in i t ia l ,  exploratory stages 
of the work, as I shall explain in Chapter 2.
1.3.2 Some general trends in laboratory teaching
Boud et al (197^) distinguish eight possible innovatory approaches 
to laboratory teaching:
1. Keller Plan of Personalized System of Instruction (PSI)
A course which students pursue at th e ir own pace within broad 
lim its . There are tests at frequent intervals which students 
have to master in order to proceed with the course, e.g .
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see Keller 1968.
Audio-Tutorial Method (A-T)
A course run in segments usually of about one week's duration. 
Students study through a variety of educational media and 
hands on experience in a study c a rre ll. The audio-tutorial method 
includes a range of learning methods; lecture, tu to r ia l,  
individual study and theoretical and practical elements of a 
course are integrated within each part of the program, e.g. 
see Postlethwaite 1972; Carre 1969.
Computer Assisted Learning (CAL)
The use in the laboratory of computers as learning aids rather 
than as computational devices. Often computers are used to model 
or simulate situations of processes which are not available to 
be studied through direct experience for reason of cost, time 
or sophistication, e.g. see Laurillard 1977.
Learning Aids Laboratory
The use of a variety of audio-visual supplements to learning.
I t  may be structured in many ways and is used fo r both laboratory 
and non-laboratory experiences. Through the use of media i t  is  
possible for phenomena to be studied that are not normally available  
or for study to take place at times scheduled by students, e.g . 
see Poller 1977; Ramsay 1973.
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5. Modular Laboratory
A course composed of a program of coherent packages which may 
be assembled in various sequences, e.g. see Dowdeswell ? 1973.
6. Integrated Laboratory
Different disciplines of sub-disciplines are integrated in a 
common laboratory learning experience, e.g. see Howland 1975.
7. Project Work
A broad term covering a variety of more or less open-ended 
problem solving experiences, e.g. see Boud (197?).
8 . Participation in Research
Students are involved in the research work o f the faculty as part 
of the undergraduate program, e.g. see Boud 197*|. '
Within these categories, the physiology laboratory being investigated 
in the present study could be termed an Integrated Laboratory cum Learning 
Aids Laboratory since several subdisciplines of biology are integrated  
into the laboratory and because the students are taught by video-tape.
As well as: these innovations there are some other trends which do not 
easily f i t  into the eight categories. Boud & O’ Connell (1970) describe 
a self-service laboratory in which the students have to teach themselves.
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Two types of experiments are mentioned, one termed the 'single purpose 
experiment' in which the student is directed in the performance of a 
single experiment designed to promote some cognitive aspect of 
learning; and the second, called an 'open-ended experiment' in which 
the student has a greater degree of control over what is done and has 
to show some in it ia t iv e  in carrying the work out : the aims behind 
th is are both cognitive and affective .
Black et al (1968) describe an innovatory teaching and learning method in 
physics which requires groups of five students and one teacher to look at 
a problem or particular aspect in physics. The topic is discussed and 
any practical work involved is planned and prepared by the group as a whole, 
although individual students may have to write reports on the successful 
completion of the work. Unlike much of the practical work described 
by Tremlett (1972), the aims o f this are to emphasise c re a tiv ity , 
student in it ia t iv e , s e lf expression and so on.
O'Connell (1975) describes a laboratory course designed to promote 
independence in learning within the laboratory s ituation . This is a 
carefully planned experience stretching over the students' undergraduate 
career which aims at producing physicists who are s u ffic ie n tly  able to 
be independent in th e ir  practical work.
Johnstone (.1979) describes a model for undergraduate practical work 
which, like  O'Connell's, stretches over the students undergraduate 
career. The laboratory system is designed to introduce students 
to manipulative s k ills , by a variety of means, then require them to 
use these s k ills  in the investigation of practical problems.
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All of these approaches and trends are attempts at treating students as 
thinking, participating individuals, and in u tilis in g  external teaching 
media, such as videotapes, tape-slide packages, structured texts and so 
on, in an area of education which, tra d itio n a lly , has suffered from a 
lack of inspiration and an over-emphasis on "cookery-book" teaching.
Summary
Some innovative trends in laboratory teaching indicate that university  
teachers are becoming interested in devising laboratory courses which 
tre a t students as thinking, participating individuals rather than 
merely requiring them to carry out laboratory work in a "cookery-book" 
fashion.
1 .3 .3 Teaching laboratory work by videotape
Videotapes are .being used in a variety of ways for teaching undergraduates; 
th e ir use in laboratory course teaching seems to be developing dramatically 
(Watson 1977), and they are often employed in an e ffo rt to overcome 
particular teaching d iff ic u lt ie s  and problems rather than as e ffective  
teaching media in themselves, although once employed they are often seen to 
have this a ttrib u te .
The reasons for using videotapes in a science laboratory course are not 
always given in the lite ra tu re , but the aims that are given include the 
following:
1. To allow individual instruction (Simpson 1973, Emkey 1978).
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2. To reduce the demonstrator's need to repeat experiments and 
therefore also save time. (Simpson 1973).
3. To provide exactly the same demonstration to each student 
(Howland 1975).
4. To overcome the many problems o f teaching large numbers o f students. 
(Fisher 1974a, 1974b, Howland 1975V
These in i t ia l  reasons for using videotapes can be distinguished from the 
advantages of using them since the advantages are not always clear 
until the tapes have been employed for some time. The perceived 
advantages of using videotapes, instead of employing the more 
"traditional" forms of teaching, are:
1. Time
They save time and eliminate much expense in preparing laboratory 
classes (Simpson 1973, Howland 1975, Watson 197?, Lightfoot 1978, 
Fisher 1974b, Emkey 1978). More time can be spent on each lesson 
since i t  is given only once every 2/3 years, as a consequence 
more thought can be given to the planning and presentation.
2. Teaching advantages
( i )  More time is often available during term to devote to 
the students themselves (Fisher 1974b).
( i i )  The teaching of laboratory techniques can be staggered 
during the laboratory course (Simpson 1973, Howland 1975).
( i i i )  Close-ups of in trica te  details and equipment are possible 
(Simpson 1973, Pantello 1975, Kempa 1974' ., Debrine 1969, 
Howland 1975).
( iv ) Students can learn techniques at the time they are 
needed (Watson 1977).
(v) Reviewing of demonstrations is possible (Emkey 1978, 
Pantello 1975).
Learning advantages
As well as those in (2) above:
( i )  Students viewing videotapes can perform laboratory s k ills  
better than those not (Pantello 1975, Kempa 1974V
( i i )  Previewing of demonstrations prepares students fo r . 
laboratory classes (Emkey 1978).
These are characteristics of using videotapes which seem to be 
advantageous irrespective of the situation in which they are used. 
Videotapes are incorported into laboratory courses in a 
variety of ways, viz:
( i )  As the sole method of instruction (e .g . qv Emkey 1978,
Howland 1975).
( i i )  To supplement other forms of instruction (Watson 1977).
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so that the advantages gained are often determined by the aims for using 
the tapes. In the physiology laboratory investigated in this study, 
the videotapes are used as the m a m  method of instruction, although 
laboratory demonstrators are available to help and advise students 
i f  required.
Students attitudes to videotapes
Very l i t t l e  work has been conducted into students attitudes to being 
taught by videotape in laboratory courses. Generally speaking, most 
students accept such teaching as part of the overall teaching techniques 
used in universities (e .g . qv Evans 1956), although other teaching 
techniques are often preferred, e.g . small discussion classes (Chu & 
Schramm 1968}. Within the area of laboratory teaching there seems 
to be general acceptance for the inclusion of videotapes as a teaching 
medium, in one way or another (Earl 1977, Fisher 1974b, Howland 1975,
;. Norton 1974, Watson 197?).
Few studies have explored, in depth, the students attitudes to being 
taught by videotape. Watson’ s study does present some detailed attitudes  
to the use of short (about ten minutes in length) videotaped demonstrations 
in chemistry laboratory teaching, but that seems to be the only one.
The only system which, approximates, to the physiology laboratory . 
being investigated in this study is that of Emkey (1978), but even 
that system d iffers  in many ways from the present one. Videotapes 
are used to teach both theory and practical s k ills  in the system described 
by Emkey, to this extent they are s im ilarly  employed to those
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in the physiology laboratory. However, the students in Emkey's study 
have to view the tapes outside of the laboratory. In the 
physiology laboratory, the students view the tapes ijn the laboratory 
immediately prior to doing the experimental work. Other differences 
in the system reported by Emkey are (a) discussions on the use of the 
tapes take place during the lecture periods, (b) students have the 
fa c il i ty  of repeating any experiments i f  they wish, and (c) students 
can choose when to do the experiment and with whom they wish to do i t .  
These characteristics are s ign ifican tly  d iffe ren t from the present 
system.
Summary
This survey of the use of videotapes in teaching laboratory work 
indicates that:
1. Videotapes are used in a variety of laboratory courses.
2. The way the tapes are incorporated into each course d iffe rs ,  
but generally they are used for:
(a) conveying a ll the teaching necessary, 
or
(b) as an adjunct of supplement to the teaching.
3. , Both students and s ta ff appear to accept th e ir  usage in the
situations described.
However, l i t t l e  research, i f  any, has been concerned with the specific  
details, of students attitudes to videotape teaching, the effectiveness
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% f  the tapes, as seen by the students, has not been assessed and ,the 
relationship between what is taught in the tapes and what actually  
occurs in the laboratory has not been established. The importance 
of the visual impact of video teaching has been taken fo r granted 
but has not been investigated.
These are the issues of importance in relation to video tape teaching 
in the physiology laboratory which emerged in the development of the 
present study and which are considered in detail in Chapters 3 & 4.
1.3 .4 Implications for this study : Unexpected outcomes
New approaches are bound to produce unforeseen outcomes which could 
not have been anticipated in the in i t ia l  stages of setting up the 
innovation. The physiology laboratory course is an innovation which 
re lies  on teaching practical laboratory s k ills  by video tape (with 
the use of structured laboratory manuals); i t  is to the unexpected 
outcomes o f this system that I shall be addressing myself in Chapters 
3 and 6 of this study.
None of the research described in this review has concerned i t s e l f  with what 
actually happens in laboratories. To assess the aims o f laboratory work 
most researchers have adopted one of two approaches:
(1) They have supplied students and s ta ff with possible aims and 
have asked them to rate th e ir importance according to certain  
c r ite r ia .
(2) They have asked those involved to say what th e ir  aims are.
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These studies have concentrated on the e x p lic it , fin a lised  aim of 
laboratory work, the assumption is that the a c tiv itie s  of the 
laboratory courses do in fact re fle c t these formal aims -  but as we
have seen, this is not always the case. In any respect, the studies
have not analysed the ongoing teaching and learning processes of the
laboratory courses : this is what the present study attempts to do.
I t  departs from the above-mentioned studies in several ways:
1. I t  is concerned with exploring the unexpected outcomes of 
laboratory teaching and learning (as opposed to the intended 
outcomes).
2. I t  is concerned with exploring in detail (a) the effectiveness of 
video-tape teaching in the physiology laboratory,
and (b) students* attitudes to being taught by video-tape.
These are research concerns which have not been explored in detail 
in any of the studies mentioned above.
C H A P T E R  2
EXPLORATORY FIELD STUDIES
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2.1 Introduction
This chapter documents the early stages of the study : the time 
when I was trying to establish the study, fam iliarise myself with 
the laboratory as a learning milieu and determine the way in which 
my work should progress.
2.2 Apprentice Researcher
Common sense is a fine attribute for researchers who are novices in
the f ie ld  of study, the assumption being that researchers are constructivists
of the social environment as much as anyone else (Magoon 1977) and w i l l ,
of course, tap th e ir  own areas of experience in an attempt to provide
guidelines for developing and maintaining th e ir  present research
♦
strategies. Problems and possib ilities  can be foreseen to some extent 
and action can be in itia te d  to deal with the foreseen contingencies in 
a way which w ill, maintain c re d ib ility  in the eyes of other researchers 
and those participants in the fie ld  who are being 'researched'.
However, the unforeseen is the unprepared fo r and in the area of social 
science research, especially participant observation where the 
researcher is immersed in the ongoing social s ituation , to be 
unprepared in the area of methodological considerations and philosophical 
ethical questions can be an unnecessary extra burden to the effec tive  
completion of a project.
To this extent I found myself, a t the beginning of my research, flung 
in at the deep end. My resources: of common sense were being taxed to 
the l im it , strategies developed to cope with the world a t large had
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th e ir  uses, but also th e ir  lim itations in that area of the world 
concerned with educational research. My apprenticeship as a 
researcher(Macdonald 1975)had begun without me being fu lly  aware 
or fu lly  prepared for i t  I One of my research aims at th is time 
was to try  and decipher the "best" and most "acceptable" ways of 
carrying out my research into the teaching and learning of the 
physiology laboratory course.
2.3 The in it ia l  concern of "being" in the physiology laboratory
My in it ia l  concern was not so much "how to go about my research" but 
more "how to survive in and make sense of" the learning situation of 
the laboratory. Because these in it ia l  "survival strategies" 
determined to a large extent what I did la te r  in my work, the way I 
thought about the work and the particular ways in which I carried the 
work out, I. feel they should be documented and considered as an 
integral part of my research. I shall concern myself with doing 
that here, as well as c iting the lite ra tu re  which influenced my 
thinking and actions at this time.
At the beginning of the study time was an important facto r, fo r a t 
least two reasons:
1. The students in the laboratory would be completing th e ir
laboratory course in ju s t over one term, since they had been 
in the laboratory fo r about one and a ha lf terms already and 
I  was anxious to tap th e ir knowledge and perceptions of the 
laboratory milieu as "matured participants" before they le f t .
So I  was forced to be expedient and decide quickly ju s t what 
information I: wanted from these students at this stage, so 
that any outcomes could be used to structure further work,
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which, would have to be carried out on the new class; of students.
2. Much work had already been done in producing the teaching
video tapes. Several were being produced at this point and 
there was l i t t l e  possib ility  of more being produced in the very 
near future. I f  I wanted to gain information concerning the 
production o f the tapes (and this was obviously o f prime 
importance for any consideration of the role of the tapes 
in the general laboratory teaching and learning) -  and i f  I 
wished to be in fluen tia l in th e ir  development, then I had 
to become involved in this aspect of the laboratory learning 
scene immediately.
Because of these two points I had to immerse myself in the laboratory 
situation as well as become fam ilia r with the production o f video 
tapes in the university's TV production studios.
Aligning myself, somewhat cautiously at f i r s t ,  with the social -  
anthropological educational research paradigm as encountered in 
P arle tt and Hamilton's 0972} paper, I decided that my best 
in i t ia l  role in the laboratory would be that of participant observer,
i .e .  in "observation conducted while participating to some degree 
in the lives of those being observed" (Delamont 1975). Such a 
'formalised' role was not possible in the TV studios, so I had to 
be satisfied there with being an observer and with taking every 
opportunity to take part in productions and discussions with those 
involved in producing the video tapes.
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2.4 The laboratory milieu
Early in the project i t  became clear that there could be at least 
three possible perspectives of the teaching and learning in the 
laboratory. The f i r s t  which I encountered was that o f the three 
academic s ta ff working in the laboratory. The academic s ta ff  
took pains to ju s tify  to me the role of the video-tapes in the 
laboratory teaching context.
The technical s ta ff  appeared to have developed th e ir  own particu lar  
perspective of the laboratory, which was mainly in re lation  to 
questions of power and control in the effective running o f the 
laboratory.
F ina lly , the students1 perspective : theirs was. a varied, checkered 
perspective which I  soon realised would be the most interesting and 
important one to portray.
My in it ia l  concerns revolved round my own social role as a participant 
observer (Vidich 1% 6). The chances of aligning myself with one 
of the three groups had to be avoided; I had not to develop any 
special group allegiances. My role was to be the im partial observer of 
teaching and learning in the laboratory, in a ll its  varied areas, and 
not a judge of the situation. The relevance of partic ipant 
observation in such a situation is that i t  allows you to obtain 
information in the participants (students, lecturers, technicians) 
environment and social milieu and from th e ir  particu lar perspectives 
without becoming too involved in i t  yourself; this should prevent
imposing alien meanings upon the actions of the partic ipants, meanings 
which are not grounded in the on-going situation (Glaser & Strauss
1968). Delamont Cl975) describes the participant observer role as 
one of watching, listening and asking -  discovering what a ll the 
actors think is important.
This involved considerable s k ill and tac t. Three possible images 
(Vidich 19h o )  could have been held of me, and each one had to be 
carefully considered and dealt with :
1. The "academic staff" may have seen me as an inexperienced, 
somewhat presumptious postgraduate student, researching an 
area in which I  had no previous experience, i .e .  researching 
teaching in which I had never been involved as a teacher.
As well as th is , my interactions with both the technical s ta ff  
and the students no doubt conjured images of me colluding with 
the "enemy". I therefore had to ju s tify  my presence 
academically, as well as to constantly ensure that my role of 
impartial observer was known to them.
2. The image of me held by the technical s ta ff also had to be 
"controlled". My role as a researcher (a future "academic" 
perhaps) who had entree to discussion on matters o f policy 
and control probably formed the basis for th e ir mode of 
communication with me. Their vociferous concern fo r the e ffec tive  
running o f the laboratory betrayed th e ir  malcontent with the way 
things were done and the manner in which they were treated;
they possihly saw me. as a ’ l in k 1 between themselves and the 
"academic staff" -  someone who could voice th e ir opinion fo r them 
in an accepted way. This, I th ink, worked to my advantage.
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Their eagerness to ta lk  about the laboratory and the quality  
of comments offered was of inestimable value in the in i t ia l  
stages of the research.
3. I went to great lengths to ensure an acceptable image by the 
students. This, I  th ink, was not too d if f ic u lt  to set up and 
continue. My own undergraduate career had only recently 
finished - so I could identify  fa ir ly  easily with the students, 
and, I think, they with me. I  introduced myself to each one 
and said who I  was (that I was not a member of the biological 
sciences s ta ff) and what I was doing, ensuring that I  
emphasised my role as a postgraduate student carrying out 
research for a higher degree (a strategy proposed by Richardson 
(1960), who emphasises the structuring of the researcher's 
role in the f ie ld ) .  The role into which I hoped they would 
put me was that of another student interested in th e ir  ideas 
on the running of the laboratory course.
As an "objective marginal" (Vidi.ch 19&0) I was. in a position to 
develop my own perspective of the laboratory m ilieu , which as we shall 
see, changed as I  became more knowledgeable about the functioning of 
the laboratory. Both Richardson's (I960) paper on establishing f ie ld  
relations and Bains (1960) description of his own in it ia to ry  partic ipant 
observation work helped and encouraged me in these early  stages.
The more theoretical aspects of the methodologies of participant 
observation were accessible in Schatzman & Strauss (1973), the 
reading of which formed a theatrical backcloth to much of the work.
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2.5 The Students' Perspective
Whilst continuing to use these three groups of informants as sources 
of information, I began to concentrate on the students' perspective 
more and more. There were two reasons for th is :
1. Academic S ta ff versus Technical S ta ff :
The academic s ta ff  versus technical s ta ff  issue had the makings 
of a potential p o litic a l confrontation; I  was worried about 
becoming involved in this and being dragged into the p o litic a l 
intrigues of the laboratory. Interesting as i t  may have 
been, i t  would undoubtedly have jeopardised my role as a .
researcher working in the laboratory. I had to decide on my 
research p rio rit ie s  and common sense told me that these lay 
with exploring the student prospective.
2. More importantly, the students are the recipients of the 
teaching and as such warranted my fu ll in terests.
I began to address myself to th is , to the "co llectively  held ideas and 
co llective ly  enacted patterns of ac tiv ity" (Becker e t al 1958) which were 
held by the students. I started by observing the students at work in  
the laboratory; a fte r the in i t ia l  introductions when I explained my 
presence and purpose to each student, I spent some time merely s it t in g  
unobtrusively watching them carry out th e ir work. I observed them 
watching the video-tapes, beginning th e ir  practical work, discussing 
i t  amongst themselves and carrying i t  out.
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This strategy soon developed into listening to th e ir interactions and asking 
them questions. I soon became fu lly  immersed in the ongoing a c tiv it ie s .
I began to s it  and view the video-tapes with a d ifferen t group each 
week, trying to get some feeling of the nature of this form of learning.
.1 became the recipient of the students questions, allowing them to 
question mo about the way the laboratory was run -  not often being 
able to provide an answer, but at least acting as a therapeutic buffer 
to th e ir particular concerns, and at the same time becoming aware of 
- t h e i r  needs. Occasionally this involved me in helping the students with 
the experimental techniques being used (most of which were new to me) 
and in acting as a "guinea pig" in some of the work requiring human 
subjects. This was particu larly  effective in experiencing, a t f i r s t  
hand, the students' translation of the techniques taught in the tapes 
to the laboratory s ituation , as I shall show la te r .
I t  was during these early f ie ld  experiences that i t  became clear that 
there was much more of concern and interest in the effective  running of 
the laboratory than the original concern of developing a taxanomy could 
do justice to *I had no concrete evidence to support th is notion a t this  
point (although, as we shall see in Chapter 3, i t  was ju s t if ia b le ) ;  
but the informal discussions with a ll the participants, and my 
observations of the students, academic s ta ff and technicians a t work 
led me to believe that i t  would not be sensible to derive a taxonomy 
from what appeared to be a badly functioning system : better to
investigate the system f i r s t .
The purpose of the early , expiatory f ie ld  studies was to fami.liari.se
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myself with the ongoing teaching and learning of the laboratory and 
gain some insight into the students' perspective of th is . A fter 
nearly one term of f ie ld  observations I f e l t  equipped to begin a more 
formalised exploration, one which would develop from the knowledge 
gained during the fie ld  observations. I t  is to this that I shall 
now turn in Chapter 3. '
C H A P T E R  3
A GENERAL APPRAISAL OF THE TEACHING AND LEARNING IN THE
LABORATORY COURSE
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3.1 Introduction
The present chapter is concerned with the more formalised explorations 
into the teaching and learning of the laboratory course, with special 
reference to the students' general attitudes to being taught by video­
tapes. Essentially this chapter is hypotheses forming, using the 
information gained to help derive several tentative hypotheses 
concerning the teaching and learning process of the laboratory.
These hypotheses can be construed as emerging issues (P arle tt & 
Hamilton 1972) which warrant further investigation. The emerging 
issues are described a t the end of the chapter.
These formalised explorations and the emerging issues which developed 
from them continually pointed to aspects of the teaching and learning 
in the laboratory which needed further investigation. -
3.2 From observation to analysis
The in it ia l  exploratory work described in Chapter 2 soon gave rise to 
impromptu, informal discussions with individual students and groups of 
students as they carried out th e ir work*. I became aware of students 
who were particu larly  adept at voicing opinion about the laboratory 
environment and who often managed to see beyond the confines of the 
laboratory i ts e l f .  S im ilarly , there were students who shied away 
from being questioned, at least public ly, but who were w illin g  to 
offer comment when they were outside the laboratory. A ll o f this
*  This chapter draws on information obtained from a ll the students 
taking part in a ll the laboratory classes, i .e .  students studying 
Biochemistry or Nutrition as th e ir main degree subject as well as 
those studying Human Biology.
helped structure my thoughts, and indicated areas for further 
exploration.
This ongoing process log ica lly  led to a series o f in-depth interviews 
being conducted in which I used the ideas and information gained so fa r to 
examine some of the points raised. By conducting formal, in depth 
interviews focussing on the teaching and learning of the laboratory,
I hoped to obtain a range of "in depth" responses (qv Merton e t al 1956). 
My relationship with the students had helped me determine which ones 
might be good informers for the interviews; as well as the obviously 
vociferous students, I wanted to interview some "quieter" types. 
Unknowingly, these interviews were to provide a wealth of information 
of exceptional quality , I think partly because I conducted them in a 
very free and easy manner, allowing the students to use me as a 
therapeutic springboard for th e ir grievances.
3.2.1 The interviews.
The early participant observation work had provided me with much 
information about the running of the laboratory, the use of video­
tapes for teaching in the laboratory, and students' attitudes and 
opinions about th e ir work. I had su ffic ien t exploratory information 
to allow me to focus-in on some related aspects of the effective  
functioning of the laboratory so that more detailed information about 
these issues could be gained. This strategy seemed quite appropriate 
to the implementation of the concept of progressive focussing 
(P arle tt & Hamilton 1972; Dearden & Laurillard 1977). There were 
four main aims of the interviews:
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1. To further Investigate, i;n depth., points raised during the 
f ie ld  observations.
2. To establish the veracity of my own personal ideas.
'3 . To prepare the way for the development of a questionnaire on the
teaching and learning of the laboratory.
4. To help determine the nature of future work.
Obtaining w illing  informants was no problem, but choosing students 
who could be beneficial to my work required some consideration.
Dean's paper 'F ru itfu l Informants fo r Intensive Interviews' (Dean
1969), suggested the best strategy to adopt. He describes two 
categories of informants:
1. Those sensitive to the area of concern, 
and
2. Those "more- w illin g - to- revea1" (p .143).
My contacts with the students gave me some insight into th e ir  character. 
Having got to know most of them over the period o f a term, I  f e l t  
satisfied that I could make judgements on th e ir  usefulness as " fru itfu l  
informants". Most students chosen were of the "m ore-willing-to-reveal" 
type -  mainly "frustrated" or "needy" persons, but also one p a rticu larly  
naive informant.
In the interviews I wanted to gain further insight into the quality  
of information already gathered; they were in no way structured fo r
quantitative analysis. Because I  chose to interview ten students, 
each one was given one and a ha lf to two hours; in some cases i t  ran 
into three hours. I  obviously went into the interviews with certain  
questions to ask (qv Table 3.1) but I  allowed each student to be as 
fle x ib le  as she liked so as to use her experiences and particu lar  
construction of the laboratory in answering the questions. My approach 
to the interviews was partly structured on common sense, partly  on 
Merton's manual of problems and procedures for conducting focussed 
interviews. (Merton e t al 1956). As with the rest of my research, I 
was concerned not with the objective content of the laboratory 
teaching and learning, but with the students' feelings, a ttitudes , 
perceptions and constructs of the laboratory m ilieu. Each interview  
took place in the students* own campus room or my own campus room 
(not my o ffic e }; each was audio-tape recorded with the students' 
permission.
3.2.2 Analysing the interview protocols
The recorded interviews were la te r  transcribed. Since the interviews 
were not structured, the system of analysis adopted for dealing with 
the protocols allowed me to be responsive to each student's opinions and 
attitudes, as well as relating them a ll together. The following stages 
were involved in the analysis:
1. Listening to the recording to get some indication o f the "feeling" 
of i t  : was the student relaxed ? How did I pose the questions 
and what e ffec t did this seem to have on the student's answers, 
on rapport; what inflections emphasised which points being made 
by the student ?
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TABLE 3.1 THE MAIN QUESTIONS ASKED DURING THE INTERVIEWS
1. Introductory Questions
( l )  Do you always know what particu lar experiments you w ill
be doing in the laboratory before you enter the laboratory
C ii) What do you think of the laboratory classes ?
( i i i )  How confident do you feel while doing the laboratory work ?
2. Laboratory Schedules and Laboratory Report
( i )  General -  What do you think of the laboratory schedules ?
( i i )  Do you ever read the schedule before going into the 
laboratory ?
C m ) Is the theory usually new to you ?
(iv ) Are you given su ffic ien t detail to enable you to carry
out each separate experiment ?
(v) How do you go about writing your reports ? How much 
time do you spend on i t  roughly ?
(v i) What do you think the importance of the report is :
(a) to you
(b) to your tu to r/lec tu rer
(c) as part of your overall assessment
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Tapes
( i )  What do you think of the video-tapes ?
( i i )  Do you ever feel you would like  to stop the tapes momentarily
and just think about what has been said ?
( i i i )  Have you ever wanted to stop the tape and replay a 
section ? Why ? (fo r what reasons).
(iv ) Do you ever switch o ff from watching the tapes ?
(v) I f  you were given the chance, would you lik e  to play
back parts of the tape while in the laboratory ? Why ?
(v i) What do you think about the format of the tapes ? 
introduction, specific parts, etc.
Probe - Are any parts more important to you than 
others ?
Probe - Are any parts too long/too short ?
Introduction : Is this useful, e a s y /d iffic u lt to follow , 
too long/too short, relevant to 
laboratory work ?
(v i i )  Do you ever view the tapes before going into the
laboratory, e.g. in lib ra ry  : i f  YES -  why ?
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2. Transcribing the recording - each recording was transcribed fu lly  
ensuring that points in (1) above were e x p lic it in the 
transcription.
3. Reading through the protocols over and over to determine 
the main points of each interview.
4. Listing the main points of each interview separately.
5. Listing a ll the points raised by a ll the students and th e ir  
frequency of occurrence.
( I  should point out that this was the f i r s t  analysis o f the protocols. 
Further re-analysis occurred when I needed information on 'new' issues
The analysis allowed me to establish the relevance and possible 
importance of issues which had arisen during the f ie ld  observations.
I f e l t  sure that I could now proceed to design a questionnaire to 
further investigate these attitudes (a form of tr ia n g u la tio n ), and 
also to suggest which of the issues would best be followed up.
3 .2 .3 The Questionnaire
The participant observation (PO) work and the focussed in depth 
interviews aimed at assessing general attitudes to the teaching and 
learning situation in the laboratory : some of the issues raised were 
further examined in the questionnaire. As well as th is , an 
assessment of the students' general attitudes, especially with respect 
to video-tape teaching, was necessary also in the questionnaire -
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this would form the background to the interpretation o f other attitudes.
The interviews and PO work suggested three possible areas of questioning. 
Throughout the early work in the. laboratory there was always much discussion 
about the usefulness of the tapes. These discussions seemed to me to 
be clouded somewhat by individual student's feelings about th e ir  own 
willingness to accept this mode of instruction in lieu  of liv e  
demonstrations in the laboratory. Attitudes were equivocal, the pros and 
cons of video-tape learning were discussed and individual preferences 
articulated -. willingness to accept video teaching was a contentious 
item which seemed worthy of further analysis.
Along with this was the issue of choice of instruction. Some authors 
propose a choice of instructional system as an acknowledgement o f 
individual differences in student learning (e .g . Wargo 1977).
Often in the informal discussions and interviews with the students, 
the question of being offered a choice was raised; the suggestion 
being that video teaching may be particu larly  unsuitable fo r some 
individuals. This was linked to the th ird general issue, that i t  
is unreasonable to ask everyone to learn from this form of instruction .
The format of these questions in the questionnaire and the results  
of the students' attitudes to them are given in Appendix .1.
The sections which follow describe and explore the students' attitudes  
to the laboratory course and are based on the observation work, the in te r­
views and the questionnaire results ( fu ll  results of which are provided 
in Appendix 1).
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3.3 The Students' Attitudes to being taught by Video-Tape
3.3.1 Students' willingness to take further instruction by 
video-tape.
The degree of willingness to take further instruction by video-tape (VT) 
is probably a reflection of the students' attitudes to the present system of 
VT teaching in the physiology laboratory. I t  is therefore encouraging 
that 66% of the students questionned are w illin g  to take such further 
instruction. This information is in i ts e l f  useful to know, especially  
as there appears to be considerable discussion about the merits of 
VT teacing in the laboratory in i t 's  present form : the perceived 
benefits to the students apparently outweigh the plethora of problems 
involved in the system.
However, no matter how useful such information Is ,  i t  lacks real meaning 
I f  there are no substantial reasons given fo r holding the attitudes : 
i t  cannot be assumed that a ll those students w illin g  to take further 
instruction have the same reasons for saying so. Foreseeing this possi­
b i l i t y ,  I also asked the students to give th e ir  reason for answering 
this question in the way they did. . Many reasons were offered fo r the 
students' willingness or unwillingness to take further instruction by 
VT. The variety of reasons not only substantiates the students' 
attitudes to VT teaching, but also when considered from d iffe ren t  
perspectives provides an assessment o f the benefits and disadvantages 
of learning from VT as perceived by students, and an indication of the 
needs of these students in the laboratory learning m ilieu.
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Willingness to accept further video-tape instruction
An analysis of the students' reasons suggests eighteen possible ones 
for accepting further instruction and eleven for rejecting such a 
po ss ib ility , as is shown in Table 3.2 . Those reasons supporting 
willingness to take further instruction can be divided into two areas 
of benefits to the student: v iz Learning benefits and practical
benefits.
Learning benefits
The students' perceptions of the learning benefits are grouped into 
eight categories. The most widely perceived learning benefit is the 
increased c la r ity  of the individual student's view of the laboratory 
demonstration : laboratory demonstrations are tra d itio n a lly  given 
" liv e " , before the student attempts the experiment herself. Very 
few laboratories have proper fa c il it ie s  fo r teaching in th is way; 
the demonstrator goes through the experimental techniques with the 
class crowded round, straining over each other's shoulder or perched 
on top of stools or benches trying to see what is being demonstrated. 
Much detail is consequently missed by the students, e ither because they 
cannot see properly in the f i r s t  place or because .the strain of perching 
on a stool becomes too great forcing them to adopt a more comfortable 
posture, but one from which they cannot fu lly  see the demonstration. 
Having undoubtedly experienced such a situation in other laboratories, 
the benefits o f VT teaching in the physiology laboratory, where every 
detail taught can be seen clearly by the students, are obvious to these 
students (see Table 3 .2 ). One student commented:
"Instruction by video-tape tends to give a better idea of 
the experiment and techniques involved.in a fast and 
convenient way. I t  is  convenient to me and is obviously 
convenient to the demonstrator. Video-tapes can show
TABLE 3 .2
Q. 1 Willingness to take further laboratory instruction by 
video-tape (VT)
15 -  Very W illing 25 -  W illing 4 - Don't know
STUDENTS' PERCEPTIONS OF THE BENEFITS OF VT TEACHING
1. Learning Benefits
Students 
stating this
( i )  With video, every student gets a clear 19
view, e.g. close-up of details
( i i )  Videos offered easy and clear listening 5
( i i i )  Useful diagrams and graphs are used in 5
videos
(iv ) Outside influences are minimised with 3
video
(v) Can follow better with video 1
(v i) Videos hold students' attention more than 1
live  demonstrations
(v i i )  Videos are more comprehensive than a live  1
demonstration .
( v i i i ) Videos are only good for theory teaching 1
TABLE-3.2 (cont(d)
2. Practical Benefits
Students 
stating this
( i )  Videos can be repeated i f  not understood 7
(in  laboratory/library)
( i i )  Videos allow the tutor to re-do an experiment 7
until the desired result is obtained, i .e .
overcome the problems of liv e  demonstrations 
in the laboratory
( i i i )  Videos are e ffic ie n t -  allow five d iffe ren t 5
experiments at the same time
(iv ) Videos save the lecturers' and technicians' 3
time
(v) I f  animal preparation, only one animal need 3
be k illed
(v i) Videos give faster instruction 2
(v i i )  Videos are necessary for demonstrating 1
d if f ic u lt  experiments
( v i i i )  Videos allow "ideal" demonstrations in a 1
short time
(ix ) With videos, demonstrators don't get bored 1
or hurry the job
(x) Videos are just as good as liv e  demonstrations 1
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small fidd ly  techniques in fa r greater detail -  and to everyone; 
th is is not generally the case with live  demonstrations"
(Student 27).
Personal viewing of the tapes confirms this perceived learning benefit; 
consideration is obviously given to ensuring that the techniques and 
procedures demonstrated in the tapes are c learly portrayed, and the 
students’ acknowledge this as a strategy which fa c ilita te s  easier 
learning. Sim ilarly with hearing the instructions, lis ten ing is  
personalised since each student has personal headphones, a situation  
which probably helps minimise "outside influences" (benefit 4 ).
The usefulness of the variety of visual impact which is possible on 
video-tapes is also perceived as a learning benefit by the students. 
Diagrams, graphs and other visual teaching strategies are often used 
in the tapes, to emphasise something previously mentioned, to provide 
accessible assimilation of d i f f ic u lt  ideas of concepts and so on.
As Baggaley (1973&)points out, students d iffe r  in th e ir  capacity to handle 
aural and visual information; perhaps this benefit to learning is only 
perceived as such by those students who can easily cope with visual 
information, but i t  is obviously one of the most important aspects of 
video-tape teaching and as such w ill be discussed more fu lly  in a 
la te r  section.
The other perceived benefits to learning are mere id iosyncratic , but as 
such emphasise the variety of individually construed benefits o f such 
a system of teaching.
Practical benefits
Sim ilarly with the students* perceptions of the practical benefits of 
the system. The fa c i l i ty  of reviewing tapes a fte r the in i t ia l  
laboratory viewing is  perceived as beneficial : the tapes are available 
both in the laboratory and the university lib ra ry  fo r students to re­
run them i f  desired. This could be useful to a student who has 
missed some point in the tape and wishes to review i t  before carrying 
out the day's work in the laboratory, or fo r the student who wishes to 
view the tape as an aid to writing a laboratory report or fo r revision 
purposes. However* beneficial as this is , very few students appear
to take advantage of th is fa c il i ty  mainly because they are pressed fo r
time both in the laboratory and in the larger context of th e ir  overall 
university education. During my observations in the laboratory,
I never once saw a student reviewing a tape, and every indication  
was given that there just is no time for going over sections of the 
tape which are not clear in th e ir minds. Perhaps the use of this  
fa c il i ty  is not fu lly  encouraged by those running the laboratory*, maybe 
i t  is not so easy to re-run a tape to the points where review is
desired. No matter what the explanation, i t  is clear that this
practical benefit is not being fu lly  exploited.
An obvious, advantage of teaching by video-tape is that much time can be 
given to preparing the tape, so that the lecturer can ensure that 
a ll procedures are clearly and expertly performed in an e f fo r t  to 
present a "near perfect" demonstration. As a practical benefit to 
the lecturer, the students perceive this as being useful, the lecturer 
can ’ re-do* an experiment until the desired result is obtained and 
captured on the video-tape, thus overcoming the problems: of liv e
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demonstrations in the laboratory where environmental fluxes may 
determine the effectiveness or otherwise of the demonstration:
. i t  is possible for the tutor to carry out the 
experiment several times i f  necessary to obtain the 
required results. This may be frustrating for the 
tutor . . .  but i t  ensures that the students see the 
correct procedure". (Student 16).
I t  is interesting to ponder over the consequences of th is particu lar  
perceived benefitjjust how does the student know that the experimental 
procedures taught on the tape may be the fin a l product of many "tries"  
at the experiment ? This point is raised by the producer of the 
video-tapes (Ms. Nita Spektoroy) who believes that such a perception 
is  to some extent an indictment of the "truthfulness" of the 
experiment being video-taped. I f  the student realises that an
experiment could not be taped on the f i r s t  attempt, but needed several 
attempts to get i t  r ig h t, then how w ill she approach the experiment herself 
when'she comes to do i t  ? Will her attitude to the work be affected;
could her determination and perseverence to perform the experiment 
correctly be diminished in the Tight of realising that even the 
lecturer needed several attempts before performing i t  correctly ?
The f in a l,  professional demonstration, in a well produced tape where 
nothing appears to go wrong, may give rise to a certain amount of 
frustration when the student comes to tackle the experiment herself.
She tries  to emulate the demonstration in the tape and often as not 
discovers that what appears so simple and routine in the demonstration 
acquires a technical dexterity and elusiveness of quite unexpected 
magnitude. Such a situation was graphically described by a student
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during an interview:
"the demonstrator has done i t  so many times . . .  he sort of 
whips i t  o ff (student acting this out) here, puts that on 
there and i t  comes up "Pthunk !" "Pthunk!" (on the screen); 
beautiful results, you know. And you think "Good God !"
. . .  i t ' s  very off-putting when you see him do a ll this . . .
"bung this in here with a syringe and you get "PDOING!!1."
. . .  and you do i t ,  and you get "pdoing" " (Student 6 ).
The discrepancy between what is taught on the tape and what can be 
achieved in the laboratory situation can obviously lead to attitudes  
to learning being adversely affected, as we shall see la te r  in this  
chapter. The very existence of a statement lik e  the following one 
gives cause fo r concern:
"Too often experiments demonstrated in the video-tape are 
not reproducible in the laboratory, even by the demonstrators 
(Student 30).
The truth of such a statement is obviously worth assessing, and w ill be 
considered in the following chapter.
In the production of video-tapes for teaching the highest technical 
and professional considerations possible are obviously required 
(qv Neads 1977 fo r other considerations a lso); but some thought has to 
be given to indicating to the audience the sort of problems and 
d iff ic u lt ie s  they are lik e ly  to face when carrying out the experiments 
themselves. To omit such information is surely tantamount to
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neglecting the real needs of students struggling to accomplish the 
unobtainable : such a situation is a travesty o f teaching I
The other practical benefits are less contentious. Benefits 3 and 4 
i .e .  that video teaching is e ffic ien ts  allowing five  d iffe ren t 
experiments at the same time and saving both lecturers and technicians 
time9 are benefits which were indeed aimed at by the architects of the 
scheme9 and i t  is  no surprise that the students should be aware of th is . 
Sim ilarly with the perceived benefit of receiving demonstrations 
given by people who are not 'bored' and who do not try  to hurry the 
job in hand. (Benefit 9 ). This refers to live  demonstrations, in 
which the demonstrator may be teaching the same experiment over and 
over again to d ifferen t groups of students : sooner or la te r  the 
demonstrator becomes bored with the repetition and may try  to a lle v ia te  
this by rushing through the work, obviously to the disadvantage of the 
students present. Again, such a situation has obviously been 
experienced by these students, and they are quick to indicate i t ' s  
absence in the physiology laboratory, where the video-tape teaching 
has mainly overcome such problems by each student being presented with the 
same taped demonstration.
Unwillingness to accept further video-tape instruction
What of the eleven’ possible reasons for not accepting further  
instruction by video-tape ? (see Table 3 .3 ). Again, the range 
of reasons offered indicates the variety of individual student 
differences : some of the reasons suggested are held by many students, 
some by only one student but a ll are surely worthy of the in terest 
of those running the laboratory course.
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TABLE-3;3
Q.l Non-willingness to take further laboratory instruction  
by video-tape
13 - Unwilling 4 -  Very Unwilling
. Students 
stating this
REASONS
( i )  Cannot ask questions at point of not 12
understanding
( i i )  Attention/concentration is diminished 6
with video
( i i i )  Can’ t  stand video /  don't learn this way 3
(iv ) Live demonstrations present the demonstrator 2
with d iff ic u ltie s  experienced by students
(v) Live demonstrations give more time for 2
explanations and demonstration of
techniques
(v i) Uncomfortable /  ir r ita t in g  ear-phones :
(v i i )  Live demonstrations can be spontaneous
( v i i i )  Videos are impersonal and a r t i f ic ia l
( ix )  Videos produce a feeling of claustrophobia
(x) Live is cheaper
(x i) Videos are too long winded
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I t  was suggested e a rlie r  that the reasons offered for not wishing 
further instruction might usefully be perceived as an indication of 
the students needs in this learning context; obviously the students 
are c ritic is in g  the video-tape teaching system and by doing so are saying 
that such a system is not meeting th e ir  learning needs.
The need which is most widely held as being absent is the lack of
opportunity to ask questions while viewing the tapes. I f ,  and when, there
is a point in the tape which is not c lear, then a student may wish 
to ask a question at this point to c la r ify  her understanding. With a
group of students viewing the same tape as they do in this system, then
such a possib ility  does not occur, e ither the student would have to stop 
the tape completely and have her question answered and simultaneously 
interrupt the other students' watching the tape, or draw herself away 
from the tape to ask the question, but at the same time missing the 
rest of the tape. Neither of these is rea lly  acceptable, and i t  
appears that to "hold" the question over until a fte r viewing the tape 
does, not always help, because the student e ither forgets the question 
or rea lly  needs to have an answer at the point of not understanding:
" I f  you don't catch one point, i t  is not repeated, and from
then on the rest of the tape is hard to understand. With
liv e  demonstrations you can ask as soon as you miss a point
and thus understand the rest of the demonstration".
(Student 28).
This is an important drawback : i f  a student "misses a point" or does 
not understand something in the tape and is unable to have f t  c la r if ie d ,  
then the relevance and understanding of the rest of the tape may be lo s t;  
and for that student the tape may become ineffective in helping her 
carry out the practical work.
The problem of attending to a video program and concentrating on i t  
is another reason for students1 unwillingness to accept further 
video instruction. This is probably related to the more forthright 
reason that some of them cannot "stand" video teaching (Reason 3 ), 
partly because of ir r ita t in g  headphones (Reason 6 ). Because gf the 
nature of video-tape teaching as employed in the physiology laboratory, 
where the tapes are saturated with information -  much e ffo rt is required 
to maintain a satisfactory level of concentration while viewing the tapes. 
The VT's run for anything between twenty to th ir ty -f iv e  minutes, a 
not inconsiderable time when perched on top of a high, backless 
laboratory stool with only the voice of. the presenter coming through 
the headphones. Concentration wavers and i f  a student's attention  
is lost then her level of comprehension w ill be diminished (the 
laboratory schedule does carry su ffic ien t information to carry out the 
experiments; but the student may nevertheless feel "cheated" or at 
least inadequate when carrying out the work i f  she could not follow the 
tape because of her in a b ility  to concentrate while viewing i t ) .  One 
typical comment was:
"I personally find immense d iff ic u lty  in concentrating 
on the tapes shown. I spent most of the time in 
complete oblivion to what was being shown". (Student 52}.
This problem of concentration is one to which I shall return in the 
next chapter.
The other reasons for being unwilling to take further video-teaching 
are less widely held: reasons 4, 5 and 7 relate to the benefits to
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students of liv e  demonstrations, which give "more time for 
explanations"' and can be "spontaneous" and, relating back to the 
"professionalism" of the teaching in the tapes issue, present the 
demonstrator with the d iff ic u ltie s  experienced by the students -  
perhaps a point often neglected.
The impersonal and a r t i f ic ia l  set-up associated with such a system of 
teaching, and a feeling of claustrophobia produced by the system are 
also offered as good reasons for not wishing further video instruction.
However, two main points emerge from this analysis: the students are
unable to ask questions, and they have d iff ic u lty  in concentrating.
Those students who need immediate feedback on th e ir questions and those
who find i t  d i f f ic u lt  to concentrate on the programs w ill not be particu larly
keen to take further instruction by video-tape -  and this seems to account
for about 33% of the students.
.Summary
Most students are w illing  to take further instruction by video-tape since 
this form of teaching offers both learning benefits and practical benefits 
to the student. However, being unable to ask questions while viewing the 
tapes and problems in concentration are considered drawbacks to the system.
3.3.2 Should there be a Choice of Insruction?
Although the students are w illing  to take further instruction by video­
tape, th e ir reservations suggest that there are problems with the system; 
should a choice of instruction therefore be given to the students? This 
section considers this question *
As I have indicated, two thirds of the students are w illin g  to take further  
VT instruction, but a sim ilar proportion feel that there should, however, be 
a choice of instruction by video or by liv e  demonstration (c f  Evans 1956; 
Russock 197J). I think this indicates how aware the students
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TABLE'3 .4 '
Q.l Should a choice of video/live demonstration be offered ? 
YES -  40 NO -  21
Students 
stating this
REASONS FOR SAYING 'YES'
( i )  Students' individual differences, e.g . 13
in learning, remembering from video,
in listening and watching videos
( i i )  Freedom to choose what suits you best 6
( i i i )  Live demonstrators are needed to help 9
c la r ify  points /  answer questions
at the time of instruction
(iv ) Must be in the mood for video 1
(v) Students fa ll  asleep in long videos 1
(v i) Videos should be used only for special 1
purposes, e.g. dissections
(v i i )  Live demonstrations are less detached 1
( v i i i )  Live demonstrations may provoke more 1
in terest
REASONS FOR SAYING 'NO'
( i )  A choice would be d i f f ic u lt  to arrange /  13
would cause chaos
( i i )  Videos have higher standards , 2
( i i i )  Live demonstrations are better ’ 2
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are of the problems: and d iff ic u lt ie s  faced by some of them in learning 
by video, and although each student may or may not be w illin g  to 
take further video-tape teaching, they realise that other students 
should be given the choice. This is borne out by the reasons offered 
fo r saying that there should be a choice (qv Table 3 .4 ). The main 
reason is that each student is  an individual, and as such may have 
individual needs or problems associated with video teaching; some 
students cannot learn well from videos, while others are particu larly  
adept at learning this way and can remember much better a fte r viewing 
a tape. There are also individual d iff ic u lt ie s  in listening and 
watching the tapes:
" People vary in how much they gain from the two types, 
and for some the video-tapes are be tte r, fo r others 
liv e  demonstrations, where you can ask questions on the 
spot; so i t  would be better fo r a ll concerned i f  
we had a choice". (Student 7).
The need to ask questions is echoed once more (reason 3 ); reason 2 -  
having the freedom to choose what suits you best -  is probably grounded 
in the need to acknowledge individual differences. Some students 
emphasise that "one has to be in the mood to s it  and stare at the 
square box" : some weeks they are, some weeks they are not ! S t i l l  
others mention "fa llin g  asleep" during tapes, while others suggest that 
liv e  demonstrations are less detached and may provoke more in terest than 
video-tapes.
The rest of the students feel that there should e ither be video-teaching
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(reason 2, fo r saying 'No1} or live  demonstrations (reason 3 ); most 
students. In this group realise that a choice would be d if f ic u lt  to arrange 
and might cause chaos: so i t  has to be either one or the other, but not
both.
Summary
A choice of instruction is probably impossible, given the circumstances 
existing in the laboratory a t the moment. But the point a t issue is 
the feelings of the students and nearly two thirds feel a choice should 
be offered. I f  the students feel a choice should be offered, does th is  
mean that they think some students cannot learn su ffic ien tly  well from 
this system ? I shall consider the students attitudes to th is  
question in the following section.
3.3 .3 Can a ll students learn equally well from video-tapes ?
All but three students feel that i t  is unreasonable to expect every 
student to learn equally well from the video-tapes (see Table 3 .5 ).
This may appear to be a rather naive question -  of course no-one would 
expect every student to learn equally well in any one s ituation ; but 
of course, most teachers (im p lic itly  or not) DO expect this to occur -  
the wide employment of the lecture bears this out. The question could 
be re-phrased: "Can we expect students to learn equally well in  every
d ifferen t situation ?" and the answer is obviously, NO '.
However, I would suggest that in thi.s particu larly  novel learning s ituation , 
there are good reasons for NOT expecting equal learning, reasons which 
may not apply say to the lecturing situation . One student h i t  on a
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TABLE-3;5 -
Q.3 Is i t  reasonable to expect every student to learn equally 
well from video-tapes ?
YES -  3 NO -  58
Students 
stating this
REASONS FOR SAYING 'NO'
( i )  Student individual differences with 30
vi deo
( i i )  Student concentration d iff ic u lt ie s  with 8
video
( i i i )  Forget questions a fte r watching video 5
(iv ) Grasping points from video is d i f f ic u lt  3
(v) Uncomfortable 2
( v i ) Too long 1
REASONS FOR SAYING 'YES'
( i )  No reason why everyone should not 3
learn this way
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possible reason:
"Not everyone is ADAPTED to that form of learning".
Nearly a ll pre-university teaching is conducted e ither by lectures
or by some written form. The strategies necessary for learning by
these methods are acquired at an early stage in the educational
process, and are quickly 'practised' and refined, more or less. I t
could be said that the student ADAPTS herself to learning these
ways -  she "learns how to learn" from them - and so to her they become the
teaching and learning norm.
I t  may be that the laboratory students have not yet "learned how to 
learn" from video-tapes; they don't know how to organise th e ir  learning 
s k ills  in this teaching m ilieu , as one student suggested:
"Not everyone enjoys being glued to a box*or fo r that ,' *
matter learns from such a situation. I f  you have the 
capability of attending to the video-tape for the whole 
length, then i t  is a good method of learning, but i f  not
you tend to miss v ita l points or worse become confused
and switch o ff "completely". (Student 27).
Using the medium e ffec tive ly
Baggaley (1973$ and Neads (1977) address the issue of using the medium 
e ffe c tive ly , but in a d ifferen t way. The problem of lack o f experience 
in learning from video and the low level of adaptation to such a
teaching system is not just a problem to be solved by the student. The
teacher and producer involved in developing the material need to be
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aware of the novel nature of the coded message in visual information 
processing. They can help the students become aware of its  meaning by 
informing them of the nature of the code involved:
"the producers of media materials have overlooked the fact 
that in educational usage information must also be decoded 
before i t  can be assimilated. And when techniques are 
developed for specific instructional purposes . . .  the 
audience should be informed of th e ir coded value".
(Baggaley 19734-
An example of "techniques for specific instructional purposes" is  
the use of split-screens fo r portraying two d ifferen t kinds of 
information at the same time; there can be confusion over the meaning 
of such, a technique i f  i t  is not explained beforehand. This point 
w ill be discussed more fu lly  in the following chapter.
The producer of the physiology video-tapes questioned the need to 
"arouse" the students' learning in the context of the laboratory : 
the video-tapes are used in the context o f "necessity", th e ir  relevance 
to the teaching and learning in the laboratory is obvious. I agree 
that th e ir relevance is obvious, but this does not ju s tify  neglecting 
the motivational needs of the students : the relevance of th e ir  
university classes for obtaining a degree is also obvious to them -  
but th e ir motivation, for better or worse, s t i l l  has to be aroused. 
Talking of the ideology of broadcast television and educational 
te levision , Neads (1977) points out that: "the ideology of the
organization results in the ETV producer concentrating on the educational 
information dimension and forgetting attributes in the arousal 1
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* rvof
dimension -  because his ideology isjone of entertainment .
I might add that the same could be said of the lecturer who has 
commissioned the program -  his or her ideology is  educationally 
oriented. So the point in the student's statement should be 
acknowledged, and steps should be taken to arouse student in terest 
in this form of teaching and to inform the students, in advance, 
of the meaning of codes used in the tapes.
The students' views
The students' reasons for saying i t  is unreasonable to expect every 
student to learn equally well from video-tapes address the problem 
of decoding the visual material before being able to assimilate i t ,  
and the need for "arousal" strategies to be used in the tapes.
Problems of individual differences in learning from the tapes (qv 
Table 3.5} could be alleviated by a more careful consideration being 
given to students' problems in decoding the information, while 
th e ir d iff ic u lt ie s  in concentrating may be reduced i f  the students 
were more highly roused while watching the tapes. Possible 
strategies for achieving these points w ill be considered in the next 
chapter.
Reasons 3, 4, 5 and 6 are less widely held, but nevertheless worth 
attention. Once again, the need to be able to ask questions is  
given; for some students, grasping points from video-tapes is  
d if f ic u lt  and is probably related to the two main points discussed 
aboye, as is the length of the tapes : i f  they are too long (as some 
appear to be) then arousal w ill fa l l  f la t  and a b il ity  to concentrate 
w ill obyiously diminish. An individual may have been brought up on 
te levis ion , but should she automatically be expected to learn from i t  ?
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Summary
Most students feel i t  is  unreasonable to expect every student to 
learn equally well from video-tapes, mainly because d iffe ren t students 
learn in d ifferen t ways and some have the "ab ility" to learn from . 
this system while others do not.
3 .3 .4  The effectiveness of the video-tapes
So fa r I  have considered the students' attitudes to being taught 
by video-tape. I  w ill now move onto considering the effectiveness 
of the tapes, as perceived by the students. Here I  shall explore 
the students' attitudes to the content of the tapes and th e ir  
teaching effectiveness, as well as establishing th ie r views on the 
general structure of the tapes.
The content and teaching effectiveness of the video-tapes
One of the aims of the interviews and the questionnaire was to
assess certain aspects of the teaching and learning of the laboratory
(as perceived by the students) so as to prepare the way fo r future systematic
research on the production and development of the video-tapes. Before
any such systematic research could be carried out there had to be
feedback from the students about the video-tapes, which would indicate
the areas of concern which required investigation (conceptually, this
was considered to be progressive focussing (P arle tt and Hamilton 1972)).
I  have already discussed some of the feedback obtained and w ill here 
discuss the students' perceptions of the content and teaching effectiveness 
of the video-tapes.
- 71 -
Before any systematic work on the production and development of the 
video-tapes can be conducted, i t  is necessary to have some indication 
of the students' attitudes to such factors as the c la r ity  of explana­
tion of the tapes, the in terest level of the tapes and information 
on th e ir  attitudes to the video-tape structure.
The c la r ity  of the video-tapes
The c la r ity  of explanations given in the tapes is considered to be 
generally "good" to "fa ir"  (see Appendix 1 ). I t  must be remembered 
that th is is a reflection o f the students' general a ttitude to a ll  the
video-tapes, no doubt some are better than others (a point to which
I w ill return in Stage 2 (Chapter 4} of the study). Certain sections 
of some tapes are particu larly  c learly  explained by using good 
production techniques, as one student c learly  feels:
" I can think of various practicals when an animated
diagram of the apparatus has been quite useful. I
take in more the actual diagrams". (Student 5 ).
So d if f ic u lt  explanations can be made clearer for the student by the 
effective use of the medium.
However, I  have shown previously that there is  a certain amount of 
vagueness and lack of real understanding amongst the students when 
they come to carry out the practical work, so the fact that they 
think the tapes good in terms of clear explanations may, on the face 
of i t ,  be somewhat surprising* What this amounts to is ', I  th ink , 
that the students feel that in explaining the laboratory work the 
tapes are indeed c lear, but they themselves are not so clear about 
what they are doing when they come to carry out the experimental work.
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They can follow what they have to do while, they watch the tape, 
but in the ensuing two and a quarter hours things become less clear 
as they rush, to get the work done.
The tapes do appear to o ffer clear explanation of the procedures 
involved, but there are indications that even th is could be improved 
The problem seems to lie  in the students d iff ic u lty  in grasping and 
recalling a ll the information given in the tapes. As they are 
watching a tape each part of i t  seems clear to them, but taken as a 
whole remembering back to each section proves more of a problem:
"Sometimes the tape finishes and you think" "where on 
earth do I start" . . . .  by the time you get to the end 
of the tape you often can't remember what on earth 
was the f i r s t  part they did". [Student 2 ).
This phenomenon is related to two other aspects of the video-tapes, 
th e ir length and the level of information presented in them.
The length and information level of the video-tapes.
Most of the tapes las t from between tv/enty to th ir ty  minutes (some 
a l i t t l e  longer) -  quite a considerable time for a student to s i t  on 
a high laboratory stool and try  to concentrate on a video-program:
" I find that most of them go on just that b it  too long;
by about three quarters of the way through i t  makes me
absolutely just fa l l  asleep . . .  I  find i t  very d i f f ic u lt
to keep awake. My attention just wanders . . .  I f  I'm  not
looking at something else . . .  I'm not rea lly  taking any of i t  i
at a ll . . .  I think having shorter tapes would help . . .  i f  the
tape, was only about 10-15 minutes long I could take in more". 
(Student 5)’.
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In the same time period, much more information can be delivered when 
teaching by video-tape than can be when teaching " live" ; the time 
spent preparing and editing the video-tape lesson makes this  
possible. The same time that is usually given to a liv e  presentation 
of the laboratory work in the laboratory is devoted to the 
presentation in the video-tape and as a consequence more information 
than the student can rea lly  deal with is presented:
"The video-tapes are crammed fu ll of information which 
is  just too much to take in . . .  too much theory". (Student 4 ) .
is a common complaint by the students, who soon realise that much of 
the information in the tapes is also duplicated in th e ir  notes.
"Sometimes; when i;t seems to be going on a b it  -  and its  
s tu ff you've covered in lectures anyway -  and you th ink ,
"Oh, I 've got a ll of this in me notes. I needn't bother 
particu larly  paying attention". (Student 2 ).
So the video-tapes never generate much more than a medium in terest 
level (see Appendix 1) because they are often too long and contain 
fa r too much, detailed information. The interest o f the students is ,  
however, captured at certain points of the tape, notably when the 
techniques necessary for carrying out the day's practical work are 
being demonstrated (Appendix 1, Question 11). The student realises  
that as fa r as achieving her main aim of getting through the day's 
practical work is concerned, the demonstration sections o f the tape 
need only concern her, so she "switches off" a t the other less
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v ita l and less interesting parts:
"The tape to me is good in realising what you've got 
to do in the experimental technique, but for anything 
else I just tend to switch o ff and look around the 
laboratory and do anything but lis ten  to i t  -  unless 
i t 's  the actual technique we"re going to use".
(Student 15).
This is  a common sentiment held by many students. The practical 
procedure section is the section which is given attention:
"I think you look at the practical procedure; but don't 
take much of the theory in . . .  learn i t  up la te r" .
(Student 7 ).
and is also part of the tape which they would prefer most consideration 
gi ven to :
"The video-tape would be much more useful i f  i t  was devoted 
to demonstrating the experimental techniques".
(Student 30).
Summary.
In terms of the content and teaching effectiveness of the video-tapes, 
the students feel that they are good for teaching the experimental 
techniques and for providing clear explanations. However, there is  
l i t t l e  agreement as to th e ir interest level and they are thought to 
be "crammed fu ll of information", a situation which diminishes student
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attention, causing the students to "switch off" from yiewtng the 
tapes unless the actual techniques are being demonstrated.
3.3.5 The structure of the video-tapes
I  indicated in the preceding section that the students found the 
demonstrations in the video-tapes both stimulating and useful for 
carrying out the laboratory work, and that generally speaking the 
tapes presented too much information to be assimilated ju st before 
a laboratory class.
A somewhat more systematic analysis of the various sections of the 
tapes would help distinguish the important and necessary sections 
from those considered unimportant, and this is  what I shall consider 
here. Most of the tapes produced for use in the laboratory follow  
a set structure of four sections viz an introduction and aims section; 
general theory section; a demonstration of the laboratory techniques 
to be used, and a section on questions. In terms o f time taken, the 
bulk of the tape is in the middle two sections, i . e .  theory and 
demonstration. Is this general structure the best way of presenting 
the m aterial, and what do the students feel about the relevance to 
th e ir laboratory work of each section, the in terest level of each and 
the time devoted to them ?
In terms of relevance, a ll sections of the tapes are considered 
relevant for enabling the students to perform th e ir  laboratory work 
(see Appendix 1); but the only one of any real in terest to the 
students is the demonstration section (the others are considered e ither  
"acceptable" or the students are equivocal about them). This confirms
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and corroborates. the analysis in the previous section, i . e .  that the 
demonstrations are the most important aspects of the video-tapes.
S im ilarly also with the students1 attitudes to the time devoted to 
each section : the theory introduction (and to a lesser extent, the 
questions section) is too long (see Appendix 1). The students 
are unhappy about the amount of theory in each tape and think these 
sections are too long and boring to pay attention to at a time when 
th e ir  minds are rea lly  on preparing themselves fo r carrying out the 
experimental work in the laboratory. Speaking of the general theory 
introduction, one student commented:
" I f  i t  were more detailed in the schedule there would be 
no need for i t  in the video-tape. I t  is hard to go 
straight into the theory of an experiment, before i t  is  
done, at 10 a.m. in the morning, usually having only ju s t  
got up, and to understand i t .  Concentration is hard to 
keep, especially with distractions in the laboratory . . .  
i t  would be easier to concentrate on i t  a fte r the laboratory, 
when writing up". (Student 12).
Another typical view was:
"I would prefer i f  they were much more geared towards the 
experiment, the experiment of techniques we had to do -  
spent longer showing us those". (Student 9 ).
the underlying reasoning being that anything else is  superfluous h a lf
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an hour before the student is  about to carry out the experiments. 
Summary
AH sections of the tapes are considered useful, but the theory 
sections appear to be too long and contain too much theory; the 
demonstration sections are the most important and interesting to the 
students.
3.3.6 Completing the laboratory work
Up until now I have been exploring the students' attitudes to being 
taught by the tapes and th e ir feelings about the effectiveness of the 
tapes. I would now like  to consider what happens a fte r  the students 
have viewed the tapes and are using the information presented in them 
to help them carry out the practical work; do the tapes have any 
lasting visual impact on the students which can be beneficial to them; 
and once they have done the practical work, how do they go about 
analysing th e ir results and writing the laboratory report ?
Each of these points w ill be taken up and explored in turn.
Carrying out the laboratory work a fte r viewing a video-tape.
Throughout the informal discussions in the physiology laboratory, I  
was constantly confronted by the students with comments about "not 
being sure" of what they were doing in the laboratory. My fie ld  notes 
have documented this at several times, indicating a certain amount of 
confusion over the work being done, a vagueness in carrying out the 
procedures necessary to perform the experiment. One f ie ld  observation
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indicates a student's confusion and my own thoughts on the reasons 
for such a situation; the practical work concerned was the 
completion of a frog-heart perfusion, which involved dissecting a 
frog to locate the heart, cannulating the aorta and performing some 
tests on the heart.
Observational Note
Asked the student how things were going:
"Oh, not too w ell", student looks back at her frog's  
heart. She is  trying to find the aorta but is n 't  
too sure which vessel i t  is . Some confusion as to 
where i t  is and how to identify  i t .  Students 
fumbling around, not very sure of what they are doing.
Eventually called Dr. "Black" over to help out.
Theoretical Note
Why i,s there so much apparent vagueness and lack of 
comprehension so soon a fte r the demonstration (on the 
video-tape)? Have students not had enough theory 
beforehand ? Or i f  they have, have they forgotten i t  -  
or was the demonstration not very effective at pointing 
out the aortic  vessel ?
The students seemed to have started the practical work without in i t ia l ly  
ensuring that they were fu lly  aware of what they were to do and how to 
do i t .  I  had noted e a rlie r  that a fte r watching the video-tape they had
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immediately started the practical work without stopping to think about 
what was involved and what they should be "looking" fo r.
This was borne out on another occasion also. I was observing a group 
of students who were involved in measuring the e ffec t of exercise on 
certain human body functions. Being short of a w illing  guinea-pig 
to do the exercises I offered to do them so that they could measure 
the effects on me; they gladly accepted. I t  was soon obvious that 
they were somewhat uncertain about some of the procedures involved. 
In i t ia l ly ,  no-one could find my pulse to take a base-line reading, 
and some time was spent trying to locate i t  on my w ris t. Later they 
experienced sim ilar d iff ic u lt ie s  in using the .^fbijGiinograph fo r  
measuring blood pressure; no-one knew how to set i t  up -  which parts 
went where -  and a fte r th is had been sorted out with some help from 
myself, there was considerable confusion as. to how to use the apparatus 
properly; they seemed uncertain about the manipulative procedures 
involved and also about how to read and in terpret the scale. And 
a ll of this had been demonstrated an hour beforehand on the video-tape. 
One might expect a certain amount of uncertainty in carrying out the 
manipulative procedures, especially i f  this was a new piece of 
equipment being used; but the level of uncertainty over reading 
the scale and interpreting the meaning of the readings suggested 
tbat there was some discrepancy between the video-tape demonstration, 
and the students.’ comprehension of i t .  For some reason the students 
were not fu lly  aware of what they were doing and why.
This issue of comprehension and understanding seemed s u ffic ie n tly  
important to warrant further attention. T questioned the students in
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the interviews about i t ;  again they showed considerable concern about 
th e ir lack of understanding when carrying out some parts of th e ir  
work in the laboratory. And when questioned on this point in the 
questionnaire, only 16% of the students could say that they feel very 
aware of what they do in the laboratory; the majority feel only 
vaguely aware of what they are doing (see Appendix 1)
Vague awareness.
What causes a situation like  this ? There seem to be several 
contributing factors which may separately or in combination dimish the 
students1 awareness of what they are doing.
1. One i.s the amount of work to be understood and carried out 
i,n the three hours of each laboratory class. Having spent 
at least ha lf an hour or more watching the video-tape, the 
students then have only two and a ha lf or two bours in which 
to complete the work. The work in i ts e lf  may not be 
particu larly  in te lle c tu a lly  demanding, but i t  often involves 
carrying out procedures which are new to the students and 
which require some considerable time devoted to them in order 
to ensure they work properly. But the amount of work to be 
invested is often the main source of complaint:
“Very often there is so much to do in the time 
you've got that you're spending every minute you've 
got thinking "What's the next stage of the experiment?"
-  you don't rea lly  have time to think further than that". 
(Student 9).
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So the time needed to get the work done seems to preclude 
any thought being given to what the student is actually doing as she 
does i t .  This is s im ilarly  lamented by another student who 
thinks that there is too much detail to be dealt with in the 
practical work to allow her to be fu lly  aware of what she is 
doing:
" I f  you asked us on some practicals what we'd done and 
what the answer to a question was -  we couldn't t e l l  . . .  
even i f  we'd done i t  a week before, because they're just too 
detailed".
(Student 4)
and th e ir understanding may in fact be reduced a fte r  having taken 
part in a practical class:
" . . .  sometimes you come out and you're s t i l l  to ta lly  
confused -  or you may even become more confused by 
doing the practical". (Student 9 ).
2. Another factor contributing towards the students' vague sense 
of awareness, and one which is probably closely related to the 
previous one, is  the mechanical way in which they appear to be 
encouraged to carry out the practical work. The necessary 
equipment is la id  out on the bench in fron t of them, as is a ll the 
necessary apparatus and solutions; the laboratory schedule 
outlines the procedures necessary, te lls  the student where to 
put what and how much to add at what point:
"When I  think of i t  I  don't know any of the reasons-
why we add various drugs and things re a lly . I ju s t
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do the experiments and th at's  i t  -  i t  doesn't re a lly  
go any further than th a t, and i t  should do re a lly " .
(Student 5 ).
This particu lar student worried that i t  could a l l  ju s t be 
her fa u lt rather than anything to do with the way the 
laboratory is run; there may of course be some truth in th is , 
but i t  seems to be too widespread a phenomenon to be 
completely her "fau lt" . The—. mechanistic behaviour which is 
often apparent when one watches the students at work in the 
laboratory only confirms her perception, and the lack of any 
in trin s ic  in terest generated for the practical work must 
surely add to the adoption of a routine, mechanised attitude  
to what they are doing:
"I think rea lly  you're just following the instructions 
and you just do i t  . . .  I f  you sort of push a needle 
here (demonstrating) - i t  ju s t says "put a needle there" 
and you don't think what would happen. You ju s t do what 
the practical (schedule) says. I t 's  not a ll that 
in teresting; we're not rea lly  aware of what is going on, 
possibly because of the video-tapes. I f  i t  was made more 
interesting . . . "  (Student 7).
Having to adhere s tr ic t ly  to the practical work schedule is a 
common comment:
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" I didn’ t  a t the time precisely understand what I
was doing. I followed through the schedule".
(Student 8).
The practical work schedule is obviously an essential component 
of the teaching process in the laboratory, but when students are
compelled, fo r one reason or another, to follow what i t  says in
a more or less mechanical fashion then perhaps the integral role  
i t  plays has to be reassessed in an e ffo rt to eliminate such 
unthinking usage.
3. The th ird  possible explanation fo r the students' apparent lack 
of understanding of awareness of what they are doing in the 
laboratory is concerned with the questions of the aims of the 
laboratory classes - as perceived by the students.
There is considerable agreement amongst the students th a t, as fa r  as 
they are personally concerned, one of the main aims of the laboratory work 
is  to get the "correct" results so as to allow them to write a "good" 
report of the laboratory work -  a reportWhich is graded, each grade 
counting towards th e ir Part I final grade. To this extent the students 
are ch iefly  concerned not with understanding th e ir laboratory work, but 
with getting i t  done as quickly as possible, getting out of the 
laboratory and writing th e ir report. The motivating factor is  the 
assessed laboratory report, understanding what she is doing is less 
important:
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" I don't know about anyone else, but I  never even think 
about the physiological side of what I'm doing un til I 
get out, away from i t .  I'm just thinking of getting the 
results that are wanted while I'm there.
[Student 9).
And the student goes on to explain what she means by "getting the results 
that are wanted" : as fa r as she is concerned, the assessed laboratory 
report is the aim worth striv ing towards and her main endeavour in the 
laboratory is to get the results that are needed to write a good report 
so that she w ill receive a good grade. Put crudely, the laboratory work 
is a necessary means to that end.
The specific point that I wish to make here is that the student may not 
be very concerned about understanding what she is doing in the laboratory; 
her main concern is to get the work done so as to allow her to complete 
the laboratory report, which counts toward her fina l grade.
In any case, the students feel that there is l i t t l e  understanding 
involved in performing the practical work; the understanding occurs when 
they in terpret the results and write the laboratory report. Ninety- 
five  percent of the students agree that this is the case [see Appendix I )  
- i n  fact the understanding required for the laboratory report seems 
to be, again like  the assessment, more important than the practical work 
i ts e lf :
" I t 's  a lrig h t doing the experiment and knowing that 
adrenalin increases . . .  acetyl-choline shuts something o ff .
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I t 's  not until you come to write i t  up you discover'why- i t 's  
doing i t .  I t 's  more important than doing the experiment".
(Student 6 ).
Which, of course, is not to say that the practical work is in no way 
important; but i t  certainly seems to take second place to the writing  
of the laboratory report, as I shall indicate la te r in the section 
dealing with the laboratory reports.
Corroboration
These reasons for the students lack of awareness while carrying out 
the laboratory work have, of course, been formulated by a systematic 
analysis of the fie ld  notes, the interview protocols and the questionnaire 
results : they are grounded in the students' perception of the re a lity  
of the laboratory milieu. However, th e ir existence is also established 
by the fie ld  notes of conversations with the technical s ta ff  in the 
laboratory. As informants, the technicians played a v ita l role in 
helping me become aware of the many undercurrents of opinion about 
the way in which the laboratory is run : they seemed to be the 
"frustrated" "malcontented" informants of Dean e t al (1969). In such 
a ro le , one technician corroborated many of the points discussed above:
Observational Note
Technician - overflowing with comments and ideas. I 
made a general remark about the heart perfusion experiment 
being pretty tricky to set up. Technician f e l t  i t  wasn’ t
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s;0  bad: " I f  they would only think ahead to what they are
to do. They have to get that heart out quickly and set 
i t  up on the apparatus; but they s it  there not realising  
that. And they can't generalise from one experiment to 
another. They don't ask what this piece of equipment is 
doing, where the Ringers is qoing from one point to another.
They wouldn't recognise a heart profusion apparatus again 
i f  they saw i t  -  they wouldn't say "Ah, that's  for a 
heart profusion technique". They ju s t come in and s it  
down and have a b it  of a skive watching TV, then s ta rt 
on the work following the schedule and doing what i t  says 
without thinking about what they are doing or what's 
happening. They ju st want to get something to w rite down 
and remember. They want to get out quickly, they're not 
worried about learning techniques".
The technician's perception of the students at work in the laboratory 
substantiates my own observations and those held by many of the 
students themselves.
Implications
Of course, such a situation has implications fo r the learning of 
manipulative s k ills  in the laboratory. The students' lack of 
awareness of what they are doing is determined by at least three 
factors of the learning m ilieu, as we have seen; and these three 
factors; do l i t t l e  to contribute towards the accomplishment of the e ffec tive  
learning of the procedures being taught in any one practical class.
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We. shall see la te r that the students think the video-tapes useful 
for demonstrating the practical techniques necessary for carrying 
out the laboratory work, but there is no indication at any point 
that the students actually ever learn the techniques involved, as 
the technician quoted above points out. Simply, there appears to be 
a certain amount of "mindless" immitation of the experimental 
techniques demonstrated in the video-tapes; this is obviously very 
important in the process of manipulative s k ill learning (c f  
Kempa 1974). But for manipulative s k ills  to be retained there has 
to be a cognitive contribution from the individual involved (qv 
Cason 1975, F itts  1964, Wei ford 1968), a period when the student 
actively thinks about the s k ill she is learning and practices i t ,  
reformulating her cognition of the s k ill with practise. She has 
to be ready or "set" for learning the s k ills  (Simpson 1967; ,
MacLay 1969), otherwise l i t t l e  learning w ill be accomplished.
There is l i t t l e  indication that any of this is occurring in the 
laboratory, indeed every piece of information points to the opposite 
occurring. The students are not "set" for learning the manipulative 
s k ills , they do not consider the learning of the s k ills  to be a 
necessary part of th e ir laboratory work. Consideration has to be 
given to this attitude i f  s k ill learning is to be achieved, and methods 
of improving the laboratory learning milieu have to be devised to 
accomplish th is . (These theoretical points are discussed in the chapter 
on the Taxonomy)
Summary
There is a general lack of awareness of understanding of what they are
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doing as the students, carry out the laboratory work. At least 
three factors contribute towards th is:
1. There is too much to do in the time given to be fu lly  aware
of the reasons for the laboratory work.
2. The laboratory is run in a rather "mechanistic" way, which
does not foster student understanding.
3. To the students* most of the understanding occurs a fte r  the 
laboratory class, when they are completing the laboratory 
report; the grade given for the report is the important aim -  
so understanding while in the laboratory is not high on th e ir  
p rio rity  l is t .
3.3 .7 The visual impact of the video-tapes
Although the students may feel only vaguely aware of what they are 
doing in the laboratory, there is some evidence to suggest that the 
visual aspect of the video-tapes have impressed themselves upon the 
students, to the extent that the students' awareness is, increased. 
This visual impact of the video-tapes is obviously very important in 
the learning situation , as we shall see.
The visual image
The strength of teaching by video-tape surely lies  mainly in the 
visual image, the moving picture which relates to our everyday 
experience of l i f e .  I f  used properly and e ffe c tiv e ly , the moving
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visual image can capture the students' attention and in terest in areas 
of education usually considered too routine to have any inherent 
interest.value e.g. Kenneth Galbraith's recent series on economics, 
produced for broadcast te levision. Here, no matter what might be 
said about the particular concept of economics being discussed, the 
innovative production strategy of the series proved an interesting and 
stimulating vehicle for the transmission of the message.
Educational television can capitalise on the impact of the visual image; 
even when one considers the rather desultory levels often attained by 
such programs (qv Neads 1977) you are s t i l l  aware of the force o f the 
moving form in transmitting the educational in tent. Also the 
retention of knowledge via television can, of course, compete easily  
with "traditional" forms of learning (qv Kempa 1974). Kempa (1974) 
has also indicated that manipulative s k ills  can be learned easily  
from television by im itation. Im itation is an important factor in 
learning laboratory manipulative s k ills  -  but what extra ro le , i f  any, 
does the visual image of teaching such s k ills  by television have on 
the students’ a b ility  to perform the s k ills  e ffec tive ly  ?
Half of the students involved in the interviews, at one time or another, 
alluded to the unique training e ffec t of te levision . The condensed 
focussing on laboratory equipment and its  manipulation, the sharp images 
of demonstrated techniques brought to the student via a small te levision  
screen, often have a purely visual impact, of which the student is  
completely unaware. One student in particular described this when 
I asked her i f  she ever tried  to think back to the videotapes 
whilst carrying out the laboratory work:
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" I think you have images in your mind; pictures of what 
he was doing. I f  i t ’ s an experiment with a spirometer, 
what's been put where. I  think you tend to have a 
flashback. I  think they (videotapes) do help in a way . . .  
you don't realise t i l l  you are doing your experiment, and 
you think " I remember that b i t ,  they were doing that 
there . . . " ,  but when you've actually been watching i t  
you don't think about i t " .  (Student 7).
Obviously the video-tape is  having an unconscious impact on the 
student's memory, and i f  the student was reporting tru th fu lly , the 
visual images of the video-tape were "imprinted" on her mind and were 
la te r  being "recalled" at the appropriate stage of the experimental 
procedure as she performed the laboratory work.
How common is this experience of "images in your mind", of "flash­
backs" ? I t  certain ly seems to be potentia lly  very important in the 
laboratory learning situation . I asked the class i f  they experience 
flashbacks of parts of the video-tape while carrying out the 
experimental work, and i f  so how often. Twenty-six students (see 
Appendix 1) said they did experience "images in th e ir  mind" as they 
were carrying out th e ir  work; half of these did not experience i t  
very often but the other ha lf admitted to i t  having occurred "often" 
and "many times". This seemed very promising -  its  importance was 
articulated by several students:
" I f  you can visualise what happened on the tape . . .  lik e  
how Dr. "Black" fixed the organ bath or whatever, then
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you're not going to stick your b it of organ in the v/rong 
hole !" (Student 3}
and again by another student who consciously set out to remember the 
visual messages in the tape and relate them to the instructions fo r  
carrying out the experiment in the laboratory schedule; when asked i f  
she ever thought back to the tapes:
" I try  to , yes. And then I ' l l  . . .  read through my schedule 
again and I ' l l  try  to superimpose the tape onto my schedule.
I t  sometimes works, i t  sometimes doesn't". (Student 4)
Summary and implications
The occurrence of such a phenomenon as "flashbacks", even i f  only 
experienced by half of the students, is of su ffic ien t educational 
importance and in terest to warrant further consideration and is 
therefore treated as a "significant issue" in Stage 2 o f the study, 
which we w ill come to la te r .
3.3 .8 . The Laboratory Report
To complete this chapter, some consideration has to be given to the fin a l 
product of the students' laboratory work: the laboratory report.
Having viewed the video-tape and carried out the practical work, the 
students are now required to analyse th e ir results and w rite  a laboratory 
report in th e ir own time.
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The report
After each laboratory class the students write a report o f the work 
done in the laboratory which is  then handed in to a lecturer or 
demonstrator for assessment. These reports are written on blank 
spaces on the pages of the laboratory schedule (see Appendix 2 ); 
on these pages are questions relating to the practical work, in one 
way or another, which have to be answered. Some questions relate to the 
students' laboratory results, often requiring an interpretation of the 
results; some relate to more theoretical issues associated with the 
topic of that laboratory class. When the report has been assessed, 
the student receives i t  back with a grade marked on i t ;  each grade 
counts towards the students overall Part I grading accounting in to ta l 
for 9% of that grading. Since there are about 25 practical classes fo r  
which reports are required, each report counts for about 0.33% of the 
overall 9%.
I  have already indicated, to some extent, the students' view on the 
laboratory reports, but what role do the laboratory reports play within 
the course ? During the interviews with the students i t  very quickly 
became clear that the writing of these reports is a major part o f the 
students work on the laboratory course: to some students ju s t as
important as the practical class i ts e lf .  In fa c t, I  have already 
shown that when questioned about th e ir level of understanding when 
carrying out the practical work 95% of the students (Appendix 1) said 
that most of the understanding does not occur in the laboratory but outside, 
when they come, to in terpret the results and write the laboratory report.
So in terms of learntng and comprehension, the students are nearly 
unanimous that the laboratory reports are extremely important.
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An-analysts of the interviews showed that a ll these students, at one 
time or another, offered some comment on the role of the laboratory 
reports in the physiology course. An analysis of th e ir  comments 
(qv Table 3.6):
TABLE 3.6 WRITING LABORATORY REPORTS
r  ............
Points relating to writing
laboratory reports
Discussed by student
Time involved 
Faking results 
Assessment 
"Learning bonuses"
1, 2 , 3, 4 , 7, 8 , 10 
1, 2, 3, 7, 9, 10 
1 ,2 . ,  6, 9,  10 
1, 3, 6,  7, 8, 9,  10
indicates that the main reason for writing the reports is because 
they form part of th e ir assessment:
"I suppose the main reason why the reports are written up 
is  because they count towards your degree". (Student 6)
i f  this was not the case then they would not be handed in:
" I think i f  i t  (report) wasn't part of your assessment 
i t  probably wouldn't get handed in". (Student 1)
- 94 -
Because the reports: have to he handed tn each week, the students are very 
conscious, of then) being a v ita l part of th e ir  continual course work, but 
again, mainly because they are graded:
" . . .  i t ' s  something that has to be done every week. I t ' s  
sort of continual course work. I fe e l, i f  I miss one
or two, i t ' s  going to make a big hole in your course
work . . .  I mean, i f  you don't hand them in you don't get 
a mark, i t ' s  a load of marks missed". (Student 2 ).
The time involved
Much time is devoted to completing the reports; one reason fo r this is  
because they do require a considerable amount of time devoted to them 
to answer a ll the questions; and another reason is undoubtedly because 
they are graded, and as such come high in the students' study time 
allotments, the attitude being that by spending a lo t of time on them
the student w ill receive a high grade:
" I f  you want a good mark for every p rac tica l, then you're 
lia b le  to spend more time on every practical". (Student 4)
When questioning a lecturer about the amount of time that the s ta ff  
expect each report to take, one of the students was to ld "about an
hour, no more". But each student devotes a t least three hours to
each report, sometimes as much as seven or eight hours on d i f f ic u lt  
ones (Student 1 ), because they feel that time and e ffo rt beyond what
is  minimally required should be given to them so as to ensure a good
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grade:
"The proportion of time recently that I 've spent working on 
physiology practicals has been more than the time I spend on 
any other work . . .  I  think I 've probably been taking them too 
seriously". (Student 8)
Most students seem to "take them too seriously", i f  time and e ffo r t is  
any indication of that. One student feels they "tend to take p r io rity  
over my own subject" (Student 10, Nutrition student), and another feels  
much the same:
"I 'd  like  to think that I could spend the same amount of 
time on my other subjects . . .  I feel I can' t ,  there's  
just no time". (Student 4)
A not inconsiderable amount of this time is spent in searching through 
physiology books (especially Samson & Wright, the recommended text) fo r  
answers to questions; looking up journals to locate a rtic les  on 
particular experiments and searching out other students who may be 
able to throw lig h t on some problem. But the major motivating force 
behind a ll this energy is the fina l grade, which goes towards th e ir  
overall assessment.
Some consequences of assessment
This devotion to work for the sake of a grade seems to have two 
consequences, one undoubtedly beneficial to the students, the other 
amounting to an inditement of the educational system. Let's look 
at the la t te r  consequence f i r s t  of a l l .
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Faking results;
The detrimental consequence is  the encouragement to fake or fa ls ify  
laboratory results in an e ffo rt to obtain a higher grade. I t  is  the 
awareness that results which are not "expected" are marked down:
"sometimes you simply don't get a good mark because your 
results aren 't what was expected". (Student 2)
so to ensure a good grade, the results have to be doctored i f  they are 
not the "expected" ones:
"you seem to get a better grade i f  you put what's expected 
to happen rather than what did happen". (Student 1)
so:
"you ju st fiddle your results". (Student 7)
Of course, the students are quite aware that this should not be the case, 
but circumstances appear to force them into adopting such stra teg ies, so as 
to obtain the desired grade. At least two circumstances seem to 
force this upon the students : lack o f adequate feedback from the 
lecturers on th e ir laboratory work, and th e ir  own in a b ility  to adequately deal 
with results which do not "conform" to published expectations. There is 
a feeling that there would be much less "faking" i f  the students were 
given good constructive critic ism  on th e ir reports and i f  they were 
shown how to deal with "results that don't come out wel l",  (Student 7 ).
As I t  is , i t  appears that feedback to them is  minimal. I would lik e  to 
quote at length one particu larly  perceptive student's comment on this  
Issue which, substantiates many of the points made above and which, I
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think, is a true representation of the students' attitudes to this  
issue:
"We often find that, i f  because the equipment i sn ' t  working 
or because of our fau lty  technique we don't get good results, 
there's a substantial part of the mark knocked o ff . We a ll 
started o ff handing in our results, however bad they were 
. . . . . .  a fte r a while when you realised you were getting
D's i f  you put in your own results and A's i f  you fiddled
them and put in a set of perfect results -  you began to 
fe e l, well you think "Why not fake the results, what's the
point" . . . . .  I f  they are not going to te l l  you why you
got i t  wrong in the f i r s t  place, and secondly they mark you
down and i t  a ll counts towards your degree ........  and that's  what
you're here fo r a fte r a ll  ........  But you know, you'd much
rather hand in your own results and get a b it  o f constructive
critic ism   .......... I don't see there's any point in marking them
i f  they're not going to put any comments on them". (Student 3)
The learning bonuses
The other consequence of putting so much work into the reports, and which 
is of obvious benefit to the students, is what I  term a "learning bonus". 
The time and e ffo rt is paid o ff by the students receiving several learning  
bonuses, which may or may not have been intended aims of having the 
students write the reports.
Increased knowledge
One of the learning bonuses which is probably an intended learning outcome
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of writing the reports is an increase in the students know!edge and 
a b ility  to develop that knowledge:
“They rea lly  help me learn ........  the theories behind
them you learn". (Student 7)
Writing the report helps the student synthesise her knowledge of the 
topic:
" I t  sometimes ties things up, pulls things together". (Student 2)
and also resolve any uncertainty which she may have about the practical 
work:
"I think most of the time you tend to straighten out your
ideas about how a thing works ___  by the time you read
up what you'Ve got to read up to answer the questions 
you've fa ir ly  straight on the ideas that are behind i t  . . .  
you do the reading you might not do otherwise".
(Student 9)
The search through books
"I work from books ___  lots of physiology books ___
there's a lo t of hunting around in books". (Student 8}
to find good, theoretically  based answers to questions posed in the 
schedule increases the student's knowledge and her a b il ity  to grasp 
points which may have been conceptually problematic in the laboratory.
- 99 -
Student co-operation
The other learning bonus is one which I feel is probably an unintended 
outcome of writing laboratory reports, and that is the co-operation 
between students on writing the reports. Reports are handed in 
individually for marking, but often they are the product of several 
students having got together, pooled th e ir  resources (resu lts , 
books, individual a b ilit ie s ) and worked out the answers to the 
questions :
"We pool a ll the books and resources . . .  someone w ill 
explain i t  to me in simple terms, rather than in 
technical terms in the book, and I do the same fo r other
people". (Student 10)
this is seen as a good, acceptable strategy which allows the student 
to discuss, her work with other students:
" I f  they saw some of the ways: the results get churned
around between people   I think i t ’ s quite good re a lly
because you DO get to discuss i t  with other people".
(Student 6)
Each student brings her own particular strengths and a b ilit ie s  into  
the. interpretation of results and solving of problems:
" . . .  we get our ideas straight on one prac . . .  her 
strength's (talking of flatmate) in a to ta lly  d iffe ren t  
fie ld  from mine ___  everyone swaps results". (Student 9 )
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These two 'learning bonuses* are obviously quite a substantial positive  
outcome of writing laboratory reports, and as such can only lead one 
to commending them.
I t  may be remembered that considerable time is devoted in each 
tape to a theoretical discussion of the practical work : the concepts 
and theories behind each class are investigated in the theory sections 
of the tapes. I t  might therefore be asked why the students have to 
spend apparantly so much time reading up on the theory when they come to 
write the report. I  think that the need to do this is another 
indication of the ineffectiveness and superfluousness o f the theory 
sections; i f  theywere effective then surely the students would not 
have to spend quite so much time searching the theory lite ra tu re  a fte r  
the laboratories in an e ffo r t to complete th e ir  laboratory reports ?
Summary
The laboratory reports involve a great deal of the students' time 
the main motivation for which is the fact that they are assessed. 
Students results are often faked so as to obtain a good report 
grade; but having to write the report has its  benefits : namely an 
increase in knowledge which might otherwise not be gained and a w i l l ­
ingness to co-operate with other students in solving problems. ,
3.4 Emerging Issues
In Chapter 1 I  outlined the general illum inative evaluation strategy 
which this study would be following, pointing out that the open-ended
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enquiries of the in it ia l  stages would give rise to focussing on 
important issues: emerging from these enquiries. The general appraisal 
of the teaching and learning in the laboratories constitutes the 
"open-ended enquiries" of the illum inative approach : what are the 
emerging issues arising from this appraisal to which we shall give 
special attention in Stage I I  of the study ?
3.4.1 Issue 1
The video-tapes
There are three areas fo r exploring the role of the video-tapes in the 
laboratory:
(1) Individual tape analysis : Stage 1 considered the students1 
attitudes to the general role of a ll  the tapes; but i t  seems 
necessary to substantiate some of the students’ comments about 
the tapes by an analysis of individual tapes. This is necessary 
before any systematic work can be done on the development o f the 
tapes.
Specific areas which have emerged from Stage 1 and which are 
worthy of further investigation include:
(a) more detailed information on the theory sections and on 
the demonstration sections,
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(b) an indication of students1 a b ility  to concentrate 
while viewing the tapes,
(c) information on the reproducibility of some experiments 
demonstrated in the tapes; whether or not students 
feel they have to rush through th e ir work, i f  they 
have enough time and the d iff ic u lty  of some 
experiments.
Analysis of these issues should provide extra information 
necessary for systematic tape evaluation.
(2) Systematic tape evaluation: The information from Stage 1 and
from the Individual Tape Analysis wi l l  provide the necessary 
details for guiding new tape productions. This is the second 
area worth exploring, i . e .  the structuring and production of a 
new video-tape using the above information as a guide to its  
production. The tape should be evaluated systematically so 
that we can gain feedback on its  intended aims and th e ir  
effectiveness.
(3) Assessing the visual impact of the video-tapes : The phenomenon 
of "flashbacks" or "images in the mind while carrying out the 
laboratory work" has been shown to be a potentia lly  powerful 
learning strategy in the laboratory situation. Its  occurrence 
and perceived usefulness wi l l  be investigated.
3 .4 .2 Issues 2&3 The Learning Overspill of the Laboratory Course
I have indicated, to some extent, the ramifications of the learning process
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involved in the laboratory course : that much of the learning fo r the 
course does: not occur in the laboratory classes themselves, but 
outside the laboratory when the students come to write th e ir  laboratory 
reports; that writing these reports is perceived by the students as 
being a necessary exercise so as to receive a grade; that the grade 
is the important aim and as a consequence the writing of the report is  
given much more time and in tellectual e ffo rt than the lecturers think 
necessary, producing faking of results, but also a substantial increase 
in knowledge for the student and an acknowledgement of the need to 
co-operate with other students in analysing data, solving problems and 
writing the report.
All of these points are worthy of further exploration, th e ir  existence 
implies that the laboratory course has fa r reaching effects on other 
aspects of the students' academic l i f e ;  effects on the overall degree 
course (because of the enormous amount of time the students seem to 
put into this one aspect of th e ir  degree course)1; and effects on what 
might be termed the students' overall university education. The 
consequences of faking results for th e ir attitudes to knowledge, 
sc ien tific  writing and train ing; the effect of the assessment procedure 
on th e ir attitudes to learning; the consequences of acknowledging that 
student to student co-operation is v ita lly  important; th e ir  attitudes  
generally to what th e ir university education, of which the laboratory 
course is an integral part, is rea lly  providing them with.
These two related issues -  the effec t of the laboratory course on 
the overall degree course, and the e ffe c t of the laboratory course on the 
students1 conception of a university education - w ill be considered 
separately in chapters 5 and 6 in Stage 2 of the study.
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3.4 .3 Issue 4 The taxonomy
As was pointed out in the Introduction to the Study, the development 
of a taxonomy for defining objectives in the psychomotor domain was 
orig ina lly  to have been a major aspect of this research study, but 
because i t  became clear in the early stages of the f ie ld  work that 
the teaching and learning system under investigation was functioning 
poorlyvfft was considered unwise to develop such a taxonomy from that 
system. Instead, a taxonomy would be developed from existing ones 
and would be offered fo r consideration, with the understanding that i t  
would have to be tried  out in the laboratory and modified accordingly.
In this lig h t, the taxonomy may be considered to be an issue emerging 
from the original study proposal. The proposed taxonomy w ill be 
presented in Chapter 7 along with an example of its  use in the 
physiology laboratory.
Each of these issues w ill be considered in detail in the following chapters 
which make up Stage 2 of the study.
C H A P T E R  4
ISSUE ONE : THE VIDEOTAPES
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4.1 Introduction
This chapter is concerned with issue one, arising from Stage I 
of the study ie the Video-tapes. There are four sub-concerns in 
this issue, viz
1. Individual tape analysis/evaluations (section 4.2)
2. Systematic tape production and analysis (section 4.3)
3. The laboratory schedule (section4.4)
4. Assessing the visual impact of the tapes (section 4 .5 )
Each sub-issue w ill be considered separately.
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4.2 Individual Video-tape Evaluations
Stage 1 of the study indicated several areas of discontent with the 
video-tapes; these were attitudes to aVI the video-tapes in general. 
Specific tape analysis was needed to determine i f  these attitudes  
are held for each tape, or i f  they are the m anifestitation of the 
students' general feelings about being taught by video.
- Specific issues arising from Stage 1 included:
1. The reproducibility and d iff ic u lty  in performing some of the 
experiments demonstrated in the tapes.
2. The issue of feeling compelled to rush through the laboratory 
work, perhaps needing more time.
3. Attitudes to the theory sections and demonstration sections 
of the tapes : specifica lly  the students in terest lev e l; 
attention, comprehension and enjoyment of each of these two 
sections. Also, what they thought of the c la r ity  of explanation 
amount of information, length and speed at which ideas were 
developed in each section.
~4. The.students' a b ility  to c o n c e n t r a t e w a t c h i n g  the tape, 
and the reasons for loss of attention.
As well as th is , more detailed information about the tapes would help 
in the systematic development and evaluation of the new "research" tape 
(to be described la te r in this chapter).
There were therefore two aims behind the analysis of individual tapes:
1. To provide detailed information (as outlined above) on 
specific tapes so as to corroborate students attitudes to the 
tapes generally.
2. To provide extra information for the development of the new 
"research" tape.
4.2.1 The evaluation form
An evaluation form was developed to achieve these aims; i t  was based on 
some of the questions asked in the questionnaire in Stage 1 and on 
some of the important issues arising (qv Appendix 2 .1 ) . The form was
distributed to each student prior to th e ir  viewing the video-tapes, 
over the period of about one term. Eight video-tapes were evaluated 
in this way, the information from each evaluation being derived from 
differen t numbers of students since class numbers often varied and 
also because for some tapes (tapes 4-8) fewer forms were returned.
4.2 .2 The Evaluations
Number o f students 
returning  
evaluation form 
~23
33
52
11
The eight tapes evaluated were:
1. Forearm Plethysmography
2. Estimation of Systemic Blood pressure
3. Skin and Peripheral Circulation
4. S tarling ’s Law
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Number of students 
returning 
evaluation form
5. Carriage of Carbon Dioxide 11
•6 . Effects of Exercise 11
7. Gastric functions 11
8 . Oxygen-Haemoglobin Dissociation Curve 9
I w ill concern myself mainly with tapes 1, 2 & 3 since these are the 
ones which produced the highest returns. The results were analysed 
in the following ways. The results of each question in the 
evaluation forms returned for tapes 1, 2&3 were separated into three 
categories: high* medium and low, and a chi-square analysis performed
on this data to determine goodness of f i t .  The results from tapes 
4 -  8  were sim ilarly  categorised, but low returns did not lend 
themselves to s ta tis tic a l analysis and so the meaning o f these data 
is interpreted more subjectively.
Since I wanted to compare the "acceptance" of the theory section of 
each tape with the "acceptance" of the demonstration section, the eight 
questions concerning the theory section were repeated fo r the 
demonstration section. To compare these results and determine i f  
there was any difference between them I used a t  test to compare the 
data from each question in the theory section with the corresponding 
question in the demonstration section.
The s ta tis tic a l results are given in Appendix.2,2 and a summary 
analysis of the eight tape evaluations is given in Table 4.1.
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4.2.3 Discussion
The demonstrations in four of the tapes appear to make the practical 
work seem easier to perform than the students found i t  to be when they 
came to do i t  in the laboratory. There is a suggestion that two of the 
others may, in fa c t, make i t  seem s lig h tly  easier than i t  actually is  
also (see Table 4.1) .  This seems to corroborate the students' general 
feelings about the reproducibility of the demonstrations, as was 
pointed out in the foregoing chapter. Three of these experiments were 
in fact d i f f ic u lt  to perform in the laboratory, viz those demonstrated 
in tapes 1, 4 & 6 , the others being moderately easy or easy.
None of the experiments necessitated the students rushing through the . 
work, as was suggested by the students in Stage 1 of the study. The 
students may have had to rush somewhat in two of these experiments, but 
there is l i t t l e  indication that they fe l t  pushed. S im ilarly with the amount 
of time needed to do the work (see Table 4 . l ) .  I t  should be pointed out 
that these evaluations are of eight tapes out of about 40 that the 
students view throughout th e ir laboratory course; there may be other . 
practicals during which the students do have to rush and could benefit 
from more time.
Theory vs Demonstration
The comparisons between the theory sections and the demonstration 
sections of the tapes is certainly corroboration of the e a r lie r  attitudes  
to these tape sections. All the demonstrations but one were considered 
to be interesting, in comparison to only two theory sections (see
- in  -
Table 4 .1 ). None of the theory sections held the students attention  
very e ffec tiv e ly , while six of the demonstration sections did (the 
other two being moderately attention gaining). Both the sections 
seemed to be comprehensible to the students, and both were always only 
moderately enjoyable to view. S im ilarly , both sections in a ll the 
tapes were moderately or well explained. The amount o f information 
in the theory sections was considered too much in three tapes, but 
never so in the demonstration sections. S im ilarly , fiv e  o f the tapes 
were thought to have theory sections which are too long; but none o f the 
demonstrations was ever thought to las t too long. Generally speaking, 
ideas were never developed too quickly for the students to grasp in any 
sections in any of the tapes.
Only two of the tapes seemed to generally cause problems o f concentration, 
the others being rated fa ir ly  easy to concentrate on while viewing them, 
although, as I shall show, concentration levels are often determined not 
by the tape as such, but more by environmental laboratory factors.
4.2 .4  Appraisal
L it t le  discussion of these results is necessary since, on the whole, 
they do corroborate many of the points raised in Stage 1 o f the study.
The only anomaly is the difference between the students* attitudes  
to carrying out th e ir  work as described in Stage 1, and the results 
here of asking them i f  they fe l t  they had to rush a fte r  viewing th e ir  
eight tapes. Perhaps a ll the tapes would have to be s im ila rly  
evaluated before anything very defin ite  could be said on th is  issue; however 
I am of the opinion that there are indeed many laboratory classes during
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which the students do have to rush somewhat to get the work done, as 
was suggested by the students in Stage 1. But at this point a ll  that 
can be said is that, as fa r as the laboratory classes associated with 
these eight tapes are concerned, the students did not have to rush 
to get the work completed.
Environmental factors
Turning to the environmental factors influencing concentration while 
viewing the tapes, an analysis of two hundred and nine evaluation forms 
provides some indication of these factors. Table 4 . 2  presents the 
results of this analysis. The most common distractions are the 
uncomfortable s ittin g  positions while viewing the tapes, uncomfortable 
headphones, distractions by other students and distractions by 
technicians. Twenty-two other less common distractions were offered  
by the students returning the evaluation forms.
L it t le  can be done to reduce distractions by other students a t work 
in the laboratory, nor indeed can much be done about the technicians 
being a distraction; these are laboratory factors with which everyone 
has to put up with. However, the uncomfortable s ittin g  positions 
could be alleviated by investing in high chairs with back supports 
instead of the present high stools, which force the students to 
.slouch uncomfortably over the benches while watching the tapes.
Likewise with the headphones .: perhaps several types of headphones 
could be made available to the students to allow them to choose 
the ones most comfortable.to them individually . The other factors  
indicate how widespread the factors are which can determine a
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Table 4.2 Concentrating while Viewing the Tapes
Students' a b ility  to concentrate while watching the video-tapes:
Very High High Medium Low Very Low
0 38 114 49 8  N = 209
u- 1------------------ 1
171
Distractions due to: Number of times referred to
1. Uncomfortable s ittin g  position . 87
2. Uncomfortable headphones 82
3. Distractions by other students 47
4. Distractions by technicians 21
5. Others:
Equipment on bench 1
Not interesting tape 5
Tape too long 5
Student's mood 2
Know i t  already 5
Poor tone quality on headphones 1
Faulty VT reception 5
Extraneous noise 3
Lecturer's voice 1
Dizziness 1
Whine of TV's 2
Demo's on other benches 2
Headache 2
Thinking of other things 1
Tired 6
Eyestrain 1
VT uninspiring 1
Long-winded VT 1
Boredom 3
Distasteful demo 1
TV induced epilepsy 1
Sound too low I
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student's level of attention; l i t t l e  can in fact be done to a llev ia te  
these distractions, but they do indicate that there are many of them.
4 .2 .5  Summary
The evaluation of eight video-tapes provides suitable information to 
corroborate the students' e a rlie r comments about learning from the 
tapes generally. S pecifica lly , although clearly explained, the theory 
sections are again considered to be too long and to provide too much 
information; th e ir interest lev e l, a b ility  to hold the students' 
attention and "enjoyability" are a ll held to be minimal. The students 
confirm th e ir  e a rlie r  opinion that the tapes often make the experimental 
work look easier than i t  actually is . The demonstration sections are 
in teresting, keep the students' attention, do not contain too much 
information and are of an acceptable length.
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4.3 Systematic tape production and analysis
4.3.1 Introduction
This sub-concern follows d irectly  from the findings o f both Stage 1 
and from the preceding evaluations of individual video-tapes : the 
data from these was used as the basis for the development of the new 
"research" video-tape and its  accompanying laboratory schedule. This 
section of the chapter can be divided as follows:
(a) The relevant lite ra tu re  on the production of video-tapes 
for teaching laboratory work.
(b) Producing and Evaluating the new "Research" video-tape.
(c) The Laboratory Schedule.
4.3 .2 The Literature on Producing Video-tapes 
Introduction
No systematic analysis of the production of the physiology laboratory 
video-tapes had taken place prior to the present study. - The content 
- o f  the tapes had been devised by the lecturer concerned, who had also 
decided on what equipment was to be included in the demonstrations in 
the tapes and the way in which the tape should be structured. No 
scripts were written for the tape production; a running order of 
events was a ll that the tape producer had in advance of producing the
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tape. Graphics, captions and so on were a ll prepared in advance.
On the day of the production the lighting would be set up in advance, 
but the producer often knew only the barest outline o f the sequence of 
events, having to improvise as the tape recording progressed. The 
lecturer never read from a scrip t, relying on his knowledge of the subject 
and his own ideas about teaching to carry him through the recording.
I mention this as background information to the following lite ra tu re  
review on tape productions, and also to indicate the differences in 
the "usual" production strategies and the ones used in producing the 
"new" video-tape, which w ill be described a fte r  the lite ra tu re  reviews.
Producing video-tapes
The strategies used for producing laboratory teaching video-tapes vary 
considerably depending on who is making the tape, why and fo r whom. 
Insuffic ient information is provided about production strategies when 
authors describe the way in which they employ video-tapes to enable a 
c r itic a l appraisal of the worth of each strategy.
I shall therefore o ffe r a summary of information on three aspects of 
production, v iz , ( 1 ) the method of production, (2 ) the. time taken 
to produce a video-tape, and (3) the optimal duration of such tapes.
1. Method of Production
This can be s p lit  into (a) the sequence of events leading up to 
the recording of the tape, and (b) the style of teaching employed
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in the tape.
(a) Sequence of events leading up to the recording
Pantello (1975), Lightfoot (1978), Fisher (1974b) and 
Wetmore (1971) a ll use a logical preparation strategy 
in which the personnel involved write a scrip t and 
plan the sequence of shots and use o f equipment; once 
this is done the program is recorded in the TV studios.
Pantello (1975) emphasises that much cutting to omit 
mistakes occurs in th e ir productions; Lightfoot (1978) 
describes how the visual component of the tape is recorded 
f i r s t  and then the sound track is dubbed on la te r . This 
is considered a flex ib le  and re liab le  technique. Although 
Emkey (1978) does not describe production techniques as such, 
he does point out that he found i t  necessary and useful to 
carry out the experiment to be taped before taping i t ,  so 
as to get some idea of what i t  is like  to perform and how 
long i t  takes to complete.
Once the experiment is recorded, the tape is considered 
ready for use in the teaching program. Few authors discuss 
tape evaluation -  e ither formative or summative, except perhaps 
as part of a larger evaluation of the laboratory course. But 
l i t t l e ,  i f  any, systematic individual video-tape evaluation is 
conducted.
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Wetmore (1971), however, sees student evaluation as being 
a v ita l part of the 1 2  steps that he describes for 
producing video-tapes; the fina l script used by him . 
includes comments and ideas offered by students in the 
e a rlie r  tape tr ia ls .
Rouda (1973) employs a micro-teaching technique for  
producing laboratory video-tapes, in which the students 
involved are video-recorded carrying out the experiment 
and allowed to view the recording afterwards to analyse 
th e ir performance. In a sense this is using student 
evaluation comments to help produce the tapes.
(b) Style of-teaching in the video-tapes
The authors cited above convey the information of the 
tape by what might be termed the "conventional" way,
i . e .  in a way sim ilar to lecturing, but using the 
fa c ilit ie s  of the medium to do so.
Two other techniques of teaching by video-tape have been 
tr ied  out. Piscapo (1973) and Leith(1969) employed 
programmed learning techniques in the production o f teaching 
video-tapes. Leith was preparing a tape for childrens'
TV lessons and found that programming the lesson so as to 
have the student watching and listening to the tape, and 
then carrying out some task, e.g. answering a question -  
a ll in the style of a linear program -  was a very good use 
of the medium.
- 119 -
Piscapo employed the technique somewhat s im ila rly , but 
to teach laboratory s k ills . He devised programmed 
sequences of specific s k ills  to be carried out in the 
laboratory so that the student viewed a section of the 
tape, carried out that part of the s k i l l ,  viewed the next 
bi t ,  carried that out and so on until the complete s k ill  
was performed. The s k ill seems to have been broken down 
into its  component parts, and each part taught separately 
with time for the student to practice i t .
Earl (1977) used backward chaining in the teaching of a 
biology frog dissection. The technique to be used is 
f i r s t  demonstrated straight through at usual speed; this  
is followed by a second demonstration which is given step- 
by-step in reverse sequence, i . e .  by backward chaining.
The students are given an illu s tra ted  handout v/hich 
describes the script and diagrams of theiariious steps involved 
in the technique. Earl comments that this technique of 
teaching by video-tape was considered very e ffective  and 
as such demonstrated the effectiveness of backward chaining 
in instructional film s.
Both programmed sequences and backward chaining in instructional 
video-tapes are examples of exciting and apparently e ffective  
uses of the medium. However, i t  is clear that most instruction  
in video-tapes is of the "conventional" lecture type.
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The time taken to produce a video-tape
The time taken to f in a lly  produce a video-tape obviously varies 
considerably depending on who is producing the tape and for what 
purposes.
Again, a ll authors do not give details of the time involved, and 
those who do often indicate the time involved in preparing one 
part o f the tape only, e.g. the time in the recording i ts e l f .  
Also, the time put into preparing an instructional video-tape 
may be reflected in the quality and effectiveness of the fin a l 
product -  I have no way of relating these two factors together; 
so, a ll I can o ffe r are some examples of the time involved in 
producing a variety of quite d iffe ren t tapes.
Lightfoot (1978) required 2-3 hours of tape recording to produce 
a 30 minute video-tape; he had written the scrip t in advance and 
had prepared a ll the equipment necessary. Emkey (1978) took 
8  hours in total to make a video-tape lasting about 25 minutes. 
This time involved a ll the preparations necessary. Moss (197/) 
took about 4| hours, while Wetmore (1971) required 3-5 hours for  
a ll the stages of producing tapes lasting 3-5 minutes.
Where quality and professionalism is a major factor, much more 
time is required in the preliminary stages. Fisher (1974b) 
indicates that to write an audio-script requires 3-10 hours, 
and anything up to 50 hours is needed to w rite the video-script. 
And this is before going into the TV studios.
Most individuals w ill be using lim ited resources, equipment 
and fa c ilit ie s  for the production of th e ir video-tapes (e .g . 
using a simple portable camera); in such circumstances i t  
seems reasonable to say that about 8  hours at least is required 
to produce the fina l product.
The optimal duration of video-tapes
This is a d if f ic u lt  aspect of video-tape production to assess 
properly; the length of a tape w ill be determined by what is 
to be taught as much as anything else. Wetmore (1971) produced 
tapes lasting only 3-5 minutes; these tapes were used to instruct 
students in routine laboratory techniques, and nothing else.
The students viewed the tapes when they wanted to learn the 
technique, other instruction being given by demonstrators and so on
Emkey (1978), Fisher (1974b) and Lightfoot (1978) a ll produced 
tapes which had content other than ju st the demonstration of 
techniques. As such, th e ir tapes lasted considerably longer than 
Wetmore's, generally between 10 -  30 minutes. But each author 
points out that the upper lim it was normally below 25 minutes. 
Simpson (1973) used video-tapes lasting no more than ten minutes, 
since anything longer became too d if f ic u lt  for th e .lec tu re r to 
produce.
So, with respect to science laboratory video-tapes most authors 
recommend tape duration of below 25 minutes to achieve best results
Summary
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Most video-tapes employ a "conventional" teaching style s im ilar to 
live  lecturing. The time taken to produce such a tape varies 
considerably, but with lim ited resources is probably about 8  hours for a 
20 minute tape. Most authors produce video-tapes lasting less than 
25 minutes.
4.3 .3 Producing and evaluating the new "Research" video-tape
The laboratory evaluation described in Stage 1 of the study and the 
subsequent individual tape analyses described e a r lie r  in this chapter 
indicate th at, from the students viewpoint, the video-tapes are 
deficient in certain aspects -  specifica lly  the main points raised are:
1. The tapes are too long.
2. Although relevant perhaps to the laboratory work, the theory 
content of the tapes is too lengthy, contains too much 
information and is of minimal in terest to the students.
3. There is concern over the reproducibility of some experiments,
and also some students have d iff ic u lty  in performing some o f them.
4. The most relevant and interesting sections of the tapes are the
demonstration sections. I t  is f e l t  that on the whole s u ffic ie n t  
time is devoted to these sections, but there is an indication  
that perhaps more time should be devoted to them.
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This section of the chapter considers these points as part of a 
description of the process of the development and evaluation of the 
new video-tape to be used for teaching in the laboratory. What 
follows is a case study of the development of this tape which w ill 
illu s tra te  the dynamics of an educational technologist, lecturer 
and TV producer working together to produce a teaching video-tape 
(qv also McConnell, 1978).
I have chosen to document the evolution of the tape in this manner so 
as to indicate the processes leading to the recording of the tape and 
its  uses in the laboratory.
Conceptualising the process
Because the production of the "new" tape was to involve a systematic 
production technique involving the lecturer running the physiology 
laboratory, the University's TV producer and myself -  culminating in 
an evaluation of the new tape, I considered i t  necessary to try  and 
follow some consistent, predetermined strategy to help conceptualise 
the whole process.
Coldevin (1973) proposes a model for systematic television research, 
which is produced in a s lig h tly  modified form in Figure 4 .1 . This 
model deals with four stages of video-tape production, vi z ,  planning, 
production, dissemination and evaluation, and as such requires l i t t l e  
description.
In producing the present video-tape I did not intend to adhere to this
- 124 -
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model in every d e ta il, nor in fact would circumstances have 
allowed me to do so. I t  was used solely as a guide to the tape 
production; a guide which would help conceptualise the whole process, 
point to areas of concern and suggest the sequence of events.
Background to the Production of the Tape
With the laboratory evaluation findings and Coldevin's model in  
mind, the next step was to discuss the production of the new tape.
I had circulated a report on the evaluation of the laboratory 
(Stage 1) to the lecturer involved in teaching in the lab, the 
university's television producer who had produced most of the 
video-tapes so fa r  and to my supervisor; written comments on the 
report were conveyed to me by the la t te r  two.
Discussions about the effectiveness of the tapes fo il owed at which 
a ll four of us were present. The f i r s t  meeting (McConnell, June 1976) 
focussed on the evaluation study report and the recommendations 
which I had made in i t .  Three main issues were discussed:
1. tape length - the report indicated clearly that the tapes 
are considered to be too long; we agreed that in future the 
tapes should be shorter in length, which could be accomplished 
by at least reducing or omitting the theory sections;
2 . "reproducability" o f the demonstrated experiments and the 
"professionalism" of the finished product -  there was some
concern amongst the students that some of the demonstrated 
experiments could not easily be reproduced in the physiology
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laboratory. The cause of this concern stems partly  from 
the way in which the tapes are produced; a "defin itive"  
version of the experimental work is always presented in 
the tapes so as to c la r ify  the procedures involved and 
present the demonstration in a c lear, precise manner -  
thus u tilis in g  the medium to its  fu lle s t. However, to the 
student viewing the recorded demonstration fo r the f i r s t  
time and subsequently carrying out the experiments in 
laboratory conditions which are not easily controlled, th is  
"defin itive" version where nothing is seen to go wrong is  
sometimes' a travesty of th e ir re a lity  where so many aspects 
of the experimental work f a i l :  to them, the demonstration
cannot be reproduced in the lab. We therefore f e l t  that 
in future tapes this concern could be alleviated to 
some degree by including a note in the tape on possible 
d iff ic u lt ie s  which the students may encounter when carrying 
out the experimental work.
Student interaction with the tapes -  part of the cause o f 
the "boredom" experienced while viewing the tapes is  probably 
due to the fact that the students are required to s it  
passively for the duration of the tapes, and there is l i t t l e  
or.no active involvement. With the inclusion of some student 
interactions with the tapes, and the inclusion of instruc­
tions to be carried out while watching the tape and the 
posing of questions which require some active thought -  the 
effects of boredom should diminish, as well as the po ss ib ility  
of more learning also occurring! Future tapes whould take 
these points into account.
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The following meeting continued these discussions, but addressed 
i ts e l f  specifica lly  to the aims and objectives of laboratory 
work (and therefore also the aims of the video-tapes), with 
special attention to the teaching of the psychomotor s k il ls .
The aims of the video-tapes obviously determine to a large extent 
the role of the practical work demonstrations in them, which has 
implications for the production of new tapes. We f e l t  that the 
psychomotor s k ill training demonstrated in the tapes could be 
considered on two levels:
( i )  I t  is necessary to have s k ills  so as to be able to carry 
out particular experiments and achieve certain predefined 
"results" ie the s k ills  are a means of obtaining cognitive 
ai ms.
( i i )  Skills can be learned to a fa ir ly  sophisticated level which 
would be acceptable in professional spheres. Here the 
emphasis is on the acquisition of specific s k ills  as an 
end in themselves.
I t  seemed obvious that level ( i )  was a necessary process in 
laboratory education and reflected the present situation in the 
physiology lab. Level ( i i )  should certainly be emphasised much 
more: this would have to be achieved in future video-tapes and
should be reinforced by greater emphasis being given to psychomotor 
s k ill acquisition in the laboratory schedule which accompanies the 
video-tape.
There was also general agreement that new tapes should concentrate
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much more on portraying the immediate lab s k ills  and practical 
work necessary to carry out the day's laboratory work, and that 
the lengthy theory introductions should be excluded, or at least 
reduced in length.
Analysing an Existing Tape
Our next meeting (McConnell, October 1976) consisted of analysing 
an existing video-tape which we had decided to re-make to determine, 
in a fa ir ly  subjective but informed manner, the effective and 
ineffective aspects of the tape. This involved a very c r it ic a l  
look at the length of the tape (involving questioning the relevance 
of certain parts of the tape); camera-angle shots; equipment 
used in the demonstrations; graphics employed and the amount of 
student interaction with the tape. The main points arising from 
this analysis were that the new tape should be shorter -  lasting  
about twenty to twenty-five minutes at the most (the orig inal runs 
for fo rty minutes); the use of graphics should be improved, and 
more thought should be directed toward maintaining student in te res t.
These meetings had allowed us to voice our opinions about teaching 
and learning in the physiology laboratory, with particu lar reference 
to teaching by video-tape, and come to some agreement on what we 
f e l t  were important issues in the effective running of the laboratory. 
This was not an easy process and the problems involved when in d i­
viduals with d ifferen t backgrounds get together viz: educational 
technologists, a lecturer running a laboratory course and a TV 
producer,to discuss problems of producing "effective" teaching 
video-tapes should not be unduly played-down. As might be expected, 
we each had quite defin ite  and fa ir ly  d ifferen t conceptions of the
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role of video-tapes in teaching, so that any conclusions arrived  
at were to some extent a reflection of our willingness to come to 
terms with the problems involved and produce working solutions to 
the production of video-tapes rather than statements of general 
unanimous agreement which we a ll wished fervently to put into action. 
This is an important point which I would like  to emphasise since i t  
has some bearing on the subsequent course of events, which w ill be 
described below.
"Shredding" the Existing Tape
With the preliminary theoretical analysis finished, the job of 
thoroughly analysing the existing tape so as to be in a better position 
to produce the new one had to be accomplished. This was done by myself 
and the TV producer of the AVA Unit. Special thought was given to:
(a) Analysing the structure o f sequences -  did they make sense 
lo g ica lly , how did they relate to each other?
(b) Determining alternative ways of teaching each section which, 
we hoped, would be better than the existing ways. This 
involved considerations of camera angles best suited to 
clearly showing the techniques being demonstrated; would 
diagrams of certain pieces of equipment help the students
in th e ir understanding of how the equipment functions, rather 
than just a s t i l l  of the piece of equipment being shown; 
would i t  be more effective to use slides to illu s tra te  
certain conceptual points rather than just discuss them 
(eg slides of interference patterns on the Haemocytometer 
cover-slip)?
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(c) Deciding at which points student attention could be actively  
stimulated. For example, requiring the studetns to handle a 
piece of equipment as its  function is being explained in the 
tape; thinking of suitable questions to pose to the students
as they watch the tape; the special use of captions, and so on.
(d) Analysing the video-tape discourse to determine ways of 
condensing i t .  A recording of the audio-component of the 
tape was made which was then transcribed, and a c r it ic a l  
analysis of the content performed, "redundant" language 
(eg unnecessary repetition) was eliminated and a shorter
v i :vi version was w ritten , which formed the basis of the video­
tape production sc rip t. (The scrip t fo r the new "research" 
video-tape is given in Appendix 2 ) .
Structuring the New Video-tape
From the analysis of the existing tape, a structure and production 
strategy for the new tape was devised. A novel element in the 
production of this tape was to be the use of a sc rip t. Scripts 
had never previously been used in the production of the tapes and 
i t  was fe l t  by myself and the producer that th is "innovation" could 
considerably help c la r ify  production procedures and the general 
teaching effectiveness of the tape since i t  would force a lo g ic a l, 
previously thought out structure on to the tape content, instead of 
allowing such a structure to more or less emerge during the time of 
the studio production. (The lite ra tu re  survey cited e a r lie r  also 
indicates the real necessity of using a sc rip t.)
On the basis of the analysis of the audio component of the existing
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tape and with the help of the existing student laboratory schedule, 
the script was w ritten (see Appendix 2 ). An additional strategy was 
employed to help give c la r ity  to the sc rip t, and that was the analysis 
of the s k ills  to be taught in the tape by hierarchical task analysis 
(Annett et a l,  1971). This allows a task to be broken down into its  
subordinate components, giving an indication of the number of sub­
tasks which have to be considered when teaching the "executive" task. 
An example of this is given in Fig;4.2
The laboratory class for which the tape was being produced was 
concerned with experiments on blood. One of these experiments is a 
red cell count. The principal task of carrying out a red ce ll count 
is in i t ia l ly  broken down into its  four main sub-tasks v iz  obtaining 
a blood sample; diluting the blood; transferring the blood to a 
haemocytometer and fin a lly  examining this under a microscope. Each 
of these four tasks is broken down in turn into its  component tasks, 
with each level being simpler than the previous one. The level to 
which you break the principal task down is determined subjectively  
on the basis of your knowledge of the level of sophistication that 
the trainees have already accomplished. The tra in er has to ask the 
question "what is the probability without train ing of inadequate 
performance?" (Stammers & Patrick); the answer to th is determines 
the lowest level of the hierarchical task analysis ie  the point where 
training stops.
As someone not fu lly  expert in the techniques to be used in the 
haematological experiments -  but who had the job of devising a 
Video-tape to teach these techniques - the hierarchical task analysis
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DO A RED CELL COUNT,
A obtain B dilute
blood
C transfer to D examine under
a blood haemocy- microscope
sample tometer and count
A1 put A2 cleanse A3 pierce A4 collect A5 cleanse
S at skin skin i !.• blood in skin
ease wi th with pipette
alcohol lancet
A3:i squeeze pierce
ear­ ear
lobe quickly
collect
pipetteear-
to blood
Bl Take up
Cl place c/s C2 vreject C3 run
on haemo- f i r s t  few diluted
cytometer drops of blood
blood undercp/s
C l.l salivate c/s onto 
haemo- 
cytometer 
and press
in te r­
ference
rings?
D1
L
exami ne exami ne count
under under cells
micro­ H.P. in
scope square
L.P.
Figure 4.2
Hierarchical Task Anaylisis: an example o f the analysis of
one of the tasks taught in the video-tape
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provided a method of becoming acquainted with them by allowing a 
logical analysis of th e ir psychomotor structure, an analysis which 
also helped provide a basis for devising the running order of 
sequences in the script for the video-tape.
Using these three strategies - the analysis of the audio component 
of the existing video-tape, the existing student laboratory schedule 
and the hierarchical task analysis of the techniques to be taught -  
the script was w ritten. I t  included every detail of the video-tape 
production viz the running order of the verbal component, when and 
where the graphics would be used and a ll instructions to the presenter 
(eg when to refer to a caption, when to illu s tra te  a point by reference 
to a piece of equipment and so on). The tape was to be presented in 
four sections, corresponding to the four experiments to be carried  
out. The changes and additions to be incorporated into th is re-make 
tape, were included in the scrip t; a discussion of the precise nature 
of these w ill be held over until the evaluation section below.
Producing the New Video-tape
Having done the groundwork for the tape production -  discussed at 
length the aims of the tapes and the "philosophy" of teaching por­
trayed in them; analysed in detail the existing video-tape and 
produced a comprehensive scrip t for directing the tape -  i t  remained 
to produce the tape in the University TV Studios. This proved more 
problematic than had been anticipated; part of the problem was that 
the presenter in the tape had never worked from a script before, and 
fe l t  constrained and somewhat restricted by having to adhere to one 
now. Also, at this late  stage of production there were s t i l l  problems 
of conflic t of purpose and aims amongst those involved in producing
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the tape which ahd obviously lain  dormant since the las t group 
meeting, but which came to the surface fa ir ly  quickly when we 
started to produce the tape in the studios. Essentially, the pres­
ence of these problems resulted in the tape being much longer than 
had been planned; however, most of the production points relating  to 
the educational strategies decided upon were successfully incorporated 
and we f e l t  th a t, although not reflecting our intentions completely, 
the end product was su ffic ien tly  favourable to allow its  experimental 
use in the physiology laboratory.
Evaluating the New Video-tape
There are a variety of ways in which TV programmes of this nature can 
be e v a l u a t e d , e g  by testing the students post-viewing knowledge and 
a b ility  to carry out the experiments and comparing these results with 
those produced by sim ilar pre-viewing tests: a gain is attributed
to the learning which has taken place from viewing the tape. Along 
with th is , control groups could be used with which to make comparisons.
I decided hot to adopt such an approach, for three reasons:
1 . the logistics of setting up such experimental situations were 
too great and would have undoubtedly provoked comments from 
the students about being used as 'guinea pigs".
2 , perhaps more importantly, the lite ra tu re  on such controlled 
experiments abounds with results of "no s ignificant difference" 
(Williams, 1975; Entwistle 1975).
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3. most importantly, I wanted feedback about the effectiveness 
or otherwise of the production strategies and treatments of 
the tape so as to help in the production o f future tapes, 
and perhaps the re-make of the "new" tape. This was the 
main concern of the evaluation.
Choosing an Evaluation Method
Deciding on the best evaluative method was a crucial aspect and 
was given considerable thought. The technique used to evaluate 
the tape had to be responsive to the particular production s tra te ­
gies employed and had to give precise information about the 
effectiveness of the teaching techniques used in the tape. I t  
had to be a technique which would permit the students to speak 
free ly , openly but in detail about the teaching effectiveness of 
the tape, but also had to be capable of allowing an analysis of 
specific aspects of the tape such as the use of special graphics, 
the incorporation of slides to aid comprehension, close-ups of 
d if f ic u lt  manipulative s k ills  and so on.
Stimulated Recall
The technique of stimulated recall seemed to f i t  these needs 
fa ir ly  w ell. This technique had been used in a variety o f research 
situations (qv Bloom, 1953; Siegal et a l , 1963) and a report of its  
use as an analytical tool in evaluating individualised instructional 
material has been written by the author (McConnell, 197$b).
Essentially> i t  involves evoking the thoughts and reactions.to the 
video-tape which occurred at the time the students viewed the tape.
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This is achieved by confronting the viewers with a series of 
sections taken from the video-tape (viewed within the previous 
twenty-four hours) and asking them to recall the thoughts which 
they had had during the original viewing. The sections chosen are 
termed c r it ic a l points and exemplify particu larly  important and 
novel aspects of the tape, such as the use of a special visual 
aid , the superimposition of data or labels over a diagram or the 
use of s p lit  screens. In any case, the c r it ic a l points are chosen 
to assess and evaluate th e ir  impact on the students and to discover 
th e ir  usefulness as teaching strategies.
Seven c r it ic a l points were analysed in this way, with sixteen 
students taking part in individual stimulated recall sessions; 
each one was tape-recorded and transcribed la te r  fo r analysis.
Students1 Instructions
The following are the instructions which were given to each student 
at the beginning of the stimulated recall session. The students 
were not told that the yideo-tape had been specially made fo r research 
purposes, but they of course did know that the schedule was o f a re­
designed type (th is  w ill'b e  discussed la te r ) .
Instructions:
“I am interested in your attitudes to the video-tapes which are 
used for teaching in the laboratory. I am about to show you several 
extracts from the video-tape that you viewed yesterday in the lab.
I w ill describe each extract before I show you i t ,  and when I do show
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you i t  I would lik e  you to think back to yesterday when you were 
watching the tape in the lab -  put yourself back in that position -  
and try  to think of what was going through your mind as you watched 
the tape.
I am interested in knowing ANY of the thoughts that passed through 
your mind as you watched each of these parts of the tape. Please 
feel free to mention anything that you can remember,"
Each c r it ic a l point was then shown in turn, with the author again 
going over the underlined parts of the instructions before and a fte r  
the student viewed each point, and again i f  and when c la rific a tio n  
was needed by the student. No student had d iff ic u lty  in carrying 
out this task.
The Analysis of the C ritica l Points
The teaching content of each c r it ic a l point w ill be described along 
with the main TV teaching techniques used; th is w ill be followed in 
each case by a description of the main points arising from the 
students' stimulated recalls and a b rie f discussion.
C ritica l Point One: Haemocytometer Grid
1, Close-up of haemocytometer to show its  structure
2. Diagram of the grid on the haemocytometer trying to indicate  
the various squares on the grid and pointing out that the 
student (S) should use the'centre square for-counting the cells
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3. Superimposition of the dimensions of the squares over the 
grid as being explained
4. Summary of a ll the dimensions of grid at end 
Main TV teaching techniques used:
1. Close-up haemocytometer
2. Diagram of grid
3. Superimposition of grid dimensions over grid
The main factor emerging from the anaysis of the stimualted-recall 
protocols is confusion over comprehension of the description of the 
equipment to be used (see Table 4 .1 ), Despite close-ups of the 
haemocytometer, some students were not sure just where to put the 
blood -  in the side channels or on the "platform"? This particu lar 
part of the tape, in re flectio n , was performed fa ir ly  quickly, and 
although the structure of the haemocytometer may have been carefu lly  
presented on the screen, l i t t l e  emphasis was given as to where exactly  
the blood should be placed.
There was sim ilar lack of comprehension concerning the whereabouts 
of the grid on the haemocytometer -  this was obviously not c learly  
indicated5 and when students came to look for the grid under the 
microscope they were generally unsure just where to s ta rt looking and 
spent some time trying to find i t .  Also, there was some confusion 
over which part of the grid they were looking at on the screen and
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Table 4.1 The Students' Main Comments on Critical Point One
Students' Comments N°: Studentsmaking comment
Confusion over figures of grid: going , 2
too quickly
Grid on TV did not look lik e  own: d if f ic u lty  «
in finding the squares etc
Checked measurements on VT into schedule 4
Couldn't see the relevance of measurements etc , 3
therefore got bored and lost attention 3
Didn't pay attention because not new method 2
Couldn't determine from VT where to put blood 2
Tried to visualise from VT what i t  would be 
lik e  under microscope 1
Questioned own a b ility  to do technique 1
Tried to relate VT to schedule, consequently ■,
got lost
Why on VT when a ll in schedule? 1
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which part they were to use themselves in th e ir  practical work -  
the confusion was mainly concerned with the exact "square" to be
used -  i t  was not clear i f  i t  should be a large square or one o f
its  constitutent squares; this problem v/as only settled afterwards, 
when the demonstrator assisted those with problems.
Attention was high -  although some students complained about the 
abundance of figures and dimensions which, at the time of viewing, 
seemed fa ir ly  irre levant, especially since they were in the schedule 
anyway.
Summary: ' /
1. The close-up of the haemocytometer was fine
2 . The explanation of the grid dimensions was rather 
confusing -  students were not clear what part of the 
grid they would be seeing under high-power
3. Attention was lowest when figures and dimensions
of the grid were being given.
Critical Point Two: Putting the Cover-slip onto the Haemocytometer
1. Close-up of the technique involved to show c learly  the correct 
method of placing the cover-slip onto the haemocytometer
2. Checking for interference patterns -  S should be able to see 
these patterns oh the slide i f  the cover-slip has been put
on correctly. A slide of interference patterns is shown also,
3. Diagram of haemocytometer with cover-slip on -  trying to
indicate the importance of having the cover-slip on properly 
so that the height between grid and coverrslip is 0 , 1  mm, 
which is v ita l for a ll la te r calculations
Main TV teaching techniques used:
1. Close-up haemocytometer and cover-slip
2. Slide of interference patterns
3. Diagram of cover-slip on haemocytometer
A factor which f i r s t  emerged at this c r it ic a l point, and one 
which reappeared at la te r  points, was the e ffec t that the video 
demonstration had on the students' attitude to th e ir  own a b ility  
to perform the method being demonstrated. Five students commented 
that they had "asked" themselves i f  they would be able to put the 
cover-slip onto the haemocytometer properly, without breaking
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i t  (see Table 4 .2 ). Apparently, this appeared to be fa ir ly  easy 
on the tape, but these students knew from previous experience with 
using cover-slips that they might have d iff ic u lty  in performing i t  
correctly. What this means in terms of th e ir confidence in carrying 
out the practical work generally is obviously d i f f ic u lt  to determine, 
but as we shall see, this questioning of th e ir own a b il ity  occurs 
often enough to warrant some attention in the presentation of 
techniques on the screen.
As well as th is , there was confusion over the actual procedure 
involved in placing the cover-slip on the haemocytometer -  was 
i t  slipped on from one side? Dropped on from the top? Or what?
The diagram of the cover-slip on the haemocytometer was commented 
on favourably and seemed to help some students.
Loss of attention was mainly due to boredom with the same thing 
being shown on the screen fa r too long, and some students "switched 
off" during the sections on measurements -  the ju s tif ic a tio n  being 
that they could look these up in the schedule la te r on. As i t  was, 
some of the students did also look at the schedule as they were 
watching the tape, e ither taking notes or following descriptions.
Three students examined the haemocytometer on the bench while 
watching the video, and the slide of the interference patterns 
caused some students to think of previous work done.
Summary:
1. Some students questioned th e ir own a b ility  to carry out the 
experimental work in the manner demonstrated on the video
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2. The demonstration of placing the cover-slip on the 
haemocytometer was not clear
3. When the same thing is on the screen fa r too long 
(eg in this case the diagram of the cover-slip on 
the Haemocytometer)j students' attention may be 
lost through boredom.
Table 4.2 The Students1 Main Comments on C ritica l Point Two
Students* Comments No. of students 
making comments
Loss of attention  
(a) during measurements diagram 9
Confused: 7
(a) over where to put the blood
(b) why/how cover-slip is put on
(c) over meaning
Interference rings produced active thought 7
Questioned own a b ility  to carry this out ini lab 5
Wrote 0.1 mm into schedule 4
Looked clear on VT -  but not when student 
came to do i t 2
Didn't understand.parts -  but OK since 
could be read-up la te r 2
Looked at haemocytometer on bench/schedule 3
Imagined se lf putting cover-slip on 1
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C ritica l Point Three: Looking at the slide under the microscope
and < t he Red B1 ood Cells
1. Caption of low-power magnification, to give idea of what to 
expect
2. Caption of high-power magnification; zoom into centre square; 
trying to indicate what grid w ill look lik e  under HP and how 
to locate the centre square for counting the ce lls
3. Explanation of how to count the cells in a group of 16
"small' 1 squares -  problems of bordering cells etc
Main TV teaching techniques used:
1. Caption of low power magnification
2. Caption of high power magnification
Again, students' own a b ility  to perform the experiment as well as 
i t  was demonstrated on the video was questioned. " I ' l l  never get 
the red blood cells to look as good as those'"
There was some confusion over the exact number of squares needed 
in the cell count, and with the exact part of the grid to be used 
for the cell count (see Table 4 .3 ). However* th is section provoked 
some active thought, mainly in trying to work out how to count the 
cells before i t  was explained on the video; wondering about what
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Table 4.3: The Students' Main Comments on Critical Point Three
Students' Comments No. of Students
making comment
Loss of attention, due to: 9
(a) same thing on screen for too long
(b) grid
(c) presenter on screen too long
Missed 7
(a) section on sub-stage condenser
(b) warning on clumping
Questioned own a b ility  to carry this out in lab 6
Confused over 4
(a) number of squares to be used in counting
(b) sub-stage condenser (where is it? )
Actively thought about RBC calculations and clumping 3
.Thou'ght: RBC are concave 3
Looked through schedule 3
Amused at obvious faking at looking down microscope 1
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constituted "clumping"; and how to deal with borderline c e lls .
Attention was beginning to wane at this point: seven students
who professed to having lost attention could not say what caused 
this -  they just "switched off" -  while five  others lost attention  
through boredom with the same thing being shown on the screen fo r  
too long, specifica lly  with the grid being shown fa r  too long and 
with the presenter appearing for too long.
Three students used the schedule while viewing the tape; mainly 
for checking measurements and for following descriptions. '‘Active 
thought" was provoked in three instances -  where the student knew 
that she would have to do a calculation la te r and therefore actively  
paid more attention as the presenter described how to perform i t ;  
and in one instance where the video-tape production stimulated the 
students' attention level.
Summary:
1. Students' a b ility  to perform the experiment as well as i t  was 
portrayed on the screen was questioned by some students
2. Attention lost in sections where same thing was on screen 
fo r too long.
3. Some confusion over the grid square to be used.
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Critical Point Four: Pipetting Bulb
1. Bulb shown -  S requested to examine one on bench
2. Diagram of bulb cross-section -  with an explantion of 
how the three valves function
3. Practical explanation of pipetting D.rabkins reagent 
and cautions
4. Cleaning pipette and necessity of washing hands 
Main TV teaching techniques used:
1. Close-up bulb pipette
2. Diagram of bulb (cross-section)
3. Presenter pipetting
At this c r it ic a l point, two factors influenced students' reactions 
to the video. The f i r s t  factor was related to time - the tape had 
been running for some time by now* and no doubt the students were 
feeling s lig h tly  tired  of s ittin g  on a high stool, watching a small 
screen. Loss of attention and concentration as reported in the 
stimulated re c a ll, was high which seems to suggest that the students 
were indeed beginning to feel tired  (see Table 4 ,4 ), However, another 
factor should not be neglected: th is loss of attention was also
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Table 4.4 The Students' Main Comments on Critical Point Four
Students' Comments No. of students
making comments
Switched o ff  -  not new material 13
Diagram good -  made student think about 
procedure ^
Bored -  too long/ wanting to get started 4
Paid attention to valve 2 warning 3
Actively tried  to remember how to use bulb 3
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partly due to the fact that the demonstration of the use of the 
bulb-pipetter was, generally, not new to the students; most of them had 
used a bulb-pipette before, and they tended to "switch-off" because 
of th is . Nevertheless, the level of "active thought" at th is point 
was also high -  students were stimulated to consider the use of the 
bulb-pipette, especially a fte r the special comment concerning 
valve 2, which apparently was new to them. Students commented th a t,
although they had used a bulb-pipette before, no-one had ever taken
the time to explain exactly how the valves functioned, and the diagram 
shown on the screen which accompanied the description was thought to 
be very helpful and e ffective . This is evident also in the fa ir ly  
high occurrence of "Inscreased Attention" due to the detailed
technique being described -  but only when the diagram was on display.
However, for the student who fe l t  she knew a ll of th is before, boredom 
set in , and in fact at least one student commented, a fte r  watching the 
c r itic a l point during the stimulated-recall session, that she could not
remember having seen this part of the tape at a ll in the lab!
Summary:
1. Loss of attention was very high: due to the length of the tape
(students taking a "natural" break?) and to the fact that th is
part was, generally, not new to them
2. Diagram of bulb-pipette was very useful and worthwhile
C ritica l Point Five: Taking blood from a subject's ear-lobe
1. Description of lancet and how to use i t  -  close-up of ear-lobe 
and how to clean and pierce i t  -  trying to indicate the 
psychometer and "personal" s k ills  involved
2. Collecting blood into pipette -  close-ups, indicating a 
certain degree of d if f ic u lty  involved
3. Transferring the blood into Drabkin's -  blowing and sucking 
method; v ita l not to swallow!
Main TV teaching methods used:
1. Close-up ear-lobe and piercing
2. Close-up of collecting blood
3. Mixing blood and Drabkin's
I t  is interesting to note that at this point, the questionswhich 
the students were asking themselves while viewing the tape in the 
lab were numerous - the highest level of a ll the c r it ic a l points -  
while the level of attention was also very high ie loss of attention  
was low (see Table 4 .5 ). This high level of questioning and high 
level of attention may have been a "natural" consequence of having 
had a "break" in the previous part of the tape -  c r it ic a l point four 
where attention had been quite low. However, i t  may also have been 
due to the rather vivid demonstration in this part. A ll students
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Table 4.5 The Students' Main Comments on C ritica l Point Five
Students' Comments No. of students 
making comments
"Donor looked te rr ifie d " 1 0
Lost attention 4
Thinking about
(a) which end of tube should be used
(b) tube contaminating ear
(c) how presenter would do technique
4
Questioned own a b ility  to carry th is out
in lab
Used thumb in laboratory 1
Wondered how she would react to ear-piercing 1
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commented on the "te rrified "  look on the blood-donor's face, and 
they were obviously keenly interested in seeing i f  the ear-piercing 
would be as gruelling as the donor seemed to imagine i t  would be!
Thus attention was high and students were asking themselves just how 
they would react to having th e ir  ears pierced; how deep an incision 
they should make and other related questions. However, th is increase 
in attention level and questioning also acted to take the students' 
minds o ff the actual techniques being demonstrated -  ten students 
said th a t, in one way or another, they had found the vividness o f the 
demonstration d istracting , causing them to miss the techniques being 
demonstrated.
Nevertheless, for those who were not so distracted, the details of 
the extraction of blood were deemed very good, and the presenter's 
apparent d iff ic u lty  in eventually getting enough blood was thought 
to make the technique look very re a lis tic  -  apparently a comforting 
rare occurrence.
Summary:
1, The vivid portrayal of the donor tended to d istract students' 
attention from the techniques being demonstrated
2. Students' attention very high.
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C ritica l Point S ix: Colorimetric Reading and Calculations
1. Diagram of standard curve -  indicating method of reading 
from the curve and interpolating own sample reading
2. Head and shoulder shots interspersed with captions on
(a) Haldane Standard and explanation
(b) Oxygen Carrying Capacity and explanation
(c) Normal OCC for male and female
basically, trying to indicate how to use the various 
readings/measurements taken.
Main TV teaching techniques used:
1. Diagram of standard curve
2. Head and shoulder shots and captions
In contrast to the previous c r it ic a l point, c r it ic a l point six is 
characterised by a very high "loss of attention" and very few instances 
of questions being asked (see Table 4 .6 ). By this time, the students 
in the lab had been viewing the tape for at least 30 minutes -  fatigue  
and boredom were bound to be evident. On top of th is , the tape at 
this point dealt with fa ir ly  theoretical aspects of doing calculations 
on the measurements previously obtained. Apart from the description 
of how to interpolate results on the graph -  which was thought to be 
a "waste of time" by some students -  (and, incidenta lly , the demonstration 
of the colorimeter which was d ifferen t to the one on the lab-bench) -
-154 -
Table 4.6 The Students’ Main Comments on Critical Point Six
Students' Comments No. of Students 
making comments
Loss of attention: getting bored by now 
tape too long
14
Didn't pay attention since not going to
have to do this in lab (a ll  theory) 1 u
Good graph of standard curve: caused
active thought
Bewildered by grap^figures 2
Only listened to what had to be done
in the lab 1
Caption up too long 1
Different colorimeter used in lab 1
Drew graph 1
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this section was of shots of the presenter interspersed with 
captions illu s tra tin g  calculations. This was undoubtedly the main 
reason for students' loss of attention (along with the time fa c to r).
I t  was thought that time was being wasted when the presenter was 
"on the screen"; the captions seemed to be "up" too long, one 
student commenting that he had read them before the presenter had'
The attitude was that a ll of the calculations being discussed were 
in the schedule, and that the students could worry about the results 
and theory afterwards -  so they "switched o ff" , because, as one student 
put i t ,  "I wasn't going to have to actually do that in the lab ."
Two other factors affected students' attitudes to th is  part o f the tape: 
one was that the teaching at this point was too fa s t -  so those who 
tr ied  to follow i t  eventually gave up and le f t  i t  t i l l  la te r , to look 
up in the schedule; the other was that other students were beginning 
to s tart on th e ir  practical work, and attention was on them.
Summary:
1. Loss of attention reached a peak at th is point: due to time 
factor (tape had been running fo r at least 30 minutes) and the 
fact that theory was being discussed .
2. Graph of standard curve good
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C ritica l Point Seven: D ifferen tia l White Cell Count
1. Oil immersion technique -  close-ups of blood-smear on the 
microscope and illu s tra tio n  of oil-immersion technique.
2. Caption illu s tra tin g  tracking -  description of method 
of counting the cells
3. Caption of blood-smear and an explanation of the d iffe ren t
white cell types (main types)
Main TV teaching techniques used:
1. Close-up of slide on microscope platform
2. Caption on tracking
3. Caption of blood-smear
Attention at this point was regained; several reasons may be 
suggested for th is : the previous c r it ic a l point six was unusually 
boring, so that anything following i t  (th is  section) would catch the 
students attention; this section was concerned with demonstrating and 
discussing a method of taking a blood smear, which was a contrast to 
the other techniques.
Whatever the reasons, attention was higher, although the students were
beginning to wonder just how long the tape was to be (see Table 4 .7 ) . •
Some students actively d idn 't pay attention, one reason given was
- 157 -
Table 4.7 The Students' Main Comments on Critical Point Seven
Students' Comments No. of students
making comments
Lost attention: 9
too long
headphones hurting 
had done this before 
bored
Asked: w ill I find 200 3
Couldn't see the difference between the 
di fferent WBC 3
Confusion -  count RBC also? 2
2
1
2
1
1
1
1
2
2
Active thinking: 
about WC
nice b it  of photography (objective
h ittin g  o i l )
this w ill be harder than i t  looks
presenter is cheating using an o il dropper
careful with o il
R;ED for o il immersion
about microscopy -  need good imagination
for th is! 
w ill have to do good staining
about scanning technique
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that students who had previously viewed this tape said that 
they would never actually have enough time to do this part of 
the experiment, so these students d idn 't bother viewing this  
section; and others "lost" attention. Three students mentioned 
that they were getting worried about the time, and d idn 't pay 
attention because of th is . During the recall-session, several 
students said they could not remember having seen parts of this  
section in the lab, and one student started to think of what had 
been discussed e a rlie r  in the tape (in  preparation fo r doing the 
practical work), couldn't remember, looked through the schedule 
and consequently lo s t attention.
When the students were paying attention to the tape, there were 
a few problems of comprehension: there was some confusion over 
identifying the d ifferen t white blood ce lls ; and were they to 
count both red cells and white cells? However, the sections on 
scanning the slide and performing the o il immersion demonstration
i
were stimulating and produced some "active thought".
Again, several students questioned th e ir own a b ility  to carry out the 
practical work to the standards set in the tape.
Summary:
1. Generally speaking, this section appeared to be fa ir ly  
well received but obviously the time factor contrived to 
distract students' attention from i t
2. Some confusion over which cells to count
3. Students questioned th e ir own a b ility  to perform experimental work.
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Summary Analysis
Table 4.8 presents a summary of the complete analyses along with 
the evaluation comments which are directed towards improving 
the video-tape.
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Table 4. 8 Summary Analysis of the Seven C ritica l Points, and
Evaluation Comments
CRITICAL POINT ONE Haemocytometer Grid
Section Outline Evaluation Comments
1 Close-up of haemocytometer Fine
2 Diagram of Grid Explanation of grid dimension 
is confusing; students are not 
clear which part of the grid  
they w ill be seeing under high 
power
3 Superimposition of grid 
dimensions over grid
/
Attention is lowest when f ig ­
ures and dimensions of the 
grid are being discussed
CRITICAL POINT TWO: Putting the coverslip on to the haemocytometer
Secti on Outline Evaluation Comments
1 Close-up of haemocytometer 
and cover-slip
Needs improving -  describe and 
illu s tra te  the STEPS in the 
technique. Students rather 
unsure of own a b ility  to do 
experiment as demonstrated: 
how can we boost th e ir  
confidence?
2 Slide of interference 
patterns
Visuals OK. Active, relevant 
thought stimulated; students 
relating interference patterns 
to previous knowledge
3 Diagram of cover-slip  
on haemocytometer
Diagram is "useful" but the 
students "switched o ff"  -  is 
this section necessary in the 
VT (already in lab schedule)?
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CRITICAL POINT THREE Looking at the Slide under the Microscope 
and Measuring the Red Blood Cells
Section Outline Evaluation Comments
1 Caption of low-power 
magnification and high- 
power magnification
Fine -  except some confusion 
over which part of the grid 
should be used fo r the cell 
count
2 Explanation of how to 
count the cells
Some confusion over the exact 
number of cells to be used 
fo r the RBC count. Loss of 
attention. Students question 
own a b ility  to perform the 
technique as demonstrated
CRITICAL POINT FOUR Pipetting Bulb Demonstration
Section Outline Evaluation Comments
1 Close-up of pipetting bulb and Diagram very useful and worth-
diagram of how the pipetting while -  but students losing
works attention due to (a) “Fatigue"
from watching tape fo r 20 mins 
and (b) not new knowledge
CRITICAL POINT FIVE Taking Blood from a Subject's Ear-lobe
Section Outline Evaluation Comments
1 Close-up of ear-lobe, piercing 
and collecting the blood
CRITICAL POINT SIX Colorimetric Readings and Calculations 
Section Outline Evaluation Comments
1 Diagram of standard curve; Diagram is a good a id , but stu-
discussion of indices dents quickly lose attention
during discussion of theory -  
include th is only in lab schedule? 
(time factor again)
Students' attention very high 
but vivid demonstration may 
detract from the techniques 
being demonstrated? D iff ic u lty  
in extracting blood makes demo 
more "rea lis tic"
CRITICAL
Section
1
- 162 -
POINT SEVEN D ifferentia l Wh
Outline
Demonstrating the o il -  
immersion technique; 
captions of "tracking" 
and of the blood smear
te Cell Count
Evaluation Comments
Confusion over which cells  
were to be counted: both 
RBC and WBC? Sections on 
scanning and performing the 
o il immersion are stimulating 
and produce "active thought"
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Discussion
Coldevin's model for video-tape production and research incor­
porates a loop for modification and re-cycling of video-tapes on 
the basis of evaluation findings; the above main findings from the 
analysis of the stimulated-recalls provide such informtaion, which 
allows modifications to be incorporated into a re-make of the tape: 
precise feedback on the effectiveness of the teaching aids incor­
porated into the tape should provide the necessary background to 
re-designing and producing the tape, as well as givng an indication  
of useful strategies for inclusion in new tapes.
At least four areas for improvement can be discerned:
1. Distracting Shots/Sequences
For example C ritica l Point Five: Close-up of an ear-lobe; 
piercing and taking blood
This whole section appeared to be very distracting because 
of the vividness of its  presentation; the students focussed 
in on the subject's face and got caught up in the psychological 
stress of a subject having his ear pierced. The techniques 
being demonstrated were missed as a consequence. Obviously the 
portrayal of a “real" situation was overdone here and could 
easily be modified in a re-make of the tape.
2. Redundant Information
For example C ritica l Point One: Superimposition o f the grid -
v. dimensions over the grid
Superimposition is a technique frequently used in video-tapes; 
i t  is generally assumed a good attention-getting teaching aid .
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Here, however, i t  was ineffective because the subject matter 
being discussed was considered unnecessary for carrying out the 
laboratory work -  so the information presented in the super was 
disregarded and as in C ritica l Point Two (3 ) , the students just 
"switched off" until information relevant to that day's work 
was presented.
3. Improving Demonstrations
For example C ritica l Point Two (1 ): Close-up of the Haemo-
cytometer and cover-slip
Stimulated recall analysis suggests here that the presentation 
of this technique is not clear enough for the students to grasp 
i t  quickly; an improvement might be an illu s tra tio n  of the
technique in a step-by-step manner - a strategy which may also
reduce the students' feeling that they w ill not be able to 
perform the technique adequately.
4* Eliminating Confusion
For example C ritica l Point. Three (2 ): Explanation of how to
count the cel ls
When there is confusion in understanding a technique, the 
students cannot be expected to perform i t  adequately; analysis 
of this tape gives an indication of when and where confusion 
arises, and just why there is confusion: information which can 
easily be taken into account when re-designing the tape.
Emphasis has deliberately been put on the v/ay in which the tape evaluation
findings can be used to pin-point deficiencies in the tape; but the
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"evaluation comments" above also present information about teaching 
strategies which are effective and which, i t  can be assumed, w ill 
be just as effective when included in the tape modification or in 
the production of a new video-tape.
A Video-tape Evaluation Tool
I  have indicated how the'-information“from the stimulated recall 
protocols can be used to provide specific information about each 
c r it ic a l point and how this can be used to point to areas fo r improve­
ment in the tape.
What use can be made of the protocols for the development of future
video-tapes? By organising the data from a ll the c r it ic a l points in
a ll the stimulated-recall sessions, categories of student responses
and attitudes can be generated, A condensed analysis of th is data 
is given in Table 4 .9 .
Three main categories of responses emerge viz Active thinking; Loss 
of Attention and Thoughts After Doing the Practical Work.
I f  these categories are construed as being typical of the sort of 
categories which could be produced from a sim ilar stim ulated-recall 
analysis of any video-tape used in the lab, then they could be used 
as an e ffic ie n t way of analysing sim ilar stim ulated-recall sessions 
of other tapes. Of course, new categories and sub-categories could 
be added i f  and when they occur, increasing the comprehensiveness of 
the categories as an evaluation and feedback too l. The benefits to
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Table 4.9 A Video-ta pe Evaluation Tool
. ACTIVE THINKING
1. Increased Attention
Because a calculation has to be done la te r  
Because the student is lost 
Caused by the video-tape
Because a detailed technique is  being described
2. Asking Questions
On the methodology
On comprehension of description of equipment 
On own a b il i ty  to carry out the work 
Because confused
On the VT production techniques/method of teaching etc 
Is th is distracting?
General
3. Using Lab Schedule
Checking measurements done on VT 
Following descriptions 
Taking Notes
Thinking BACK to schedule (read previously)
4. Thinking about Carrying Out the Work
Visualising doing the practical work 
Thinking about how to do the work 
Examining equipment on the bench
5. Relating VT to Previous Study/Work
Thinking back to school/previous work 
Thoughts on previous physiology teaching
2 . '  LOSS OF ATTENTION/CONCENTRATION
1. Consciously NOT paying attention
2. Too.many figures and calculations
3. VT too long
4. Bored/not interested
5. Because a ll  in  schedule
6. Due to VT production
7. Too much deta il/theory
8. Same thing on screen fo r too long
9. VT too saturated a fte r  .a time
10. Know i t  already/obvious
11. D if f ic u lt  to look at small scree fo r long
19 ftorancn_ui411 - K a i - t  ---------------------------
C R I T I C A L
I
P 0 I 
2 3
N
4
T S 
5 6 7
Student.
Responses
Total
3 2 2 7 3 0 13 29
2 0 I 0 0 0 0 3
I I 0 0 0 0 0 2
0 0 I 2 0 0 .0 3
0 I - 0 5 3 0 13 22
14 26 20 18 34 15 21 148
o 5 I 0 0 0 I 7
5 4 I 0 0 0 0 10
I 5 7 5 3 0 2 23
4 5 4 0 ~0~“ 2 6 ------21
4 2 I 3 16 7 3 36
0 I 3 2 10 0 0 17
2 3 3 7 5 6 9 35
17 9 8 I 0 6 I 39
6 4 3 0 0 2 0 12
8 2 3 0 0 2 I 16
2 3 I I 0 2 0 9
I 0 I f' 0 0 0 2
I 3 0 2 I 0 I 8
I I 0 0 0 0 0 2
0 0 0 0 I 0 I 2
0 2 0 2 0 0 0 4
0 6 I 0 I 0 I 9
0 6 I 0 0 0 0 7
0 0 0 0 I 0 I 2
5 21 16 23 8 34 15 132
I 3 8 7 6 7 5 37
I 7 0 0 0 I I , 10
0 0 0 2 0 2 4 8
I I 0 •3 0 •4 I 10
I 7 0 0 0 5 0 13
0 0 0 0 0 2 0 2
0 I I 0 0 2 0 4
0 I 5 0 0 2 0 8
I 0 0 0 0 0 0 I
0 0 I 8 2 0 2 13
0 0 0 I 0 0 0 I
- 167 -
the VT producer or evaluator of the tape are obviously potentia lly  
great -  a great deal of information about the teaching in the tape, 
the use of production techniques and so on could be obtained which 
could help improve that particular tape and also act as a springboard 
for thinking about VT productions in general.
An analysis of the present video-tape using these categories w ill 
give some idea of th e ir  potential.
In the evaluation tool (Table 4.9 ) ,  the distribution of responses at 
each c r it ic a l point is shown as well as the to tal number of responses 
in each category. Comparisons between c r it ic a l points can be made 
which can throw lig h t on the effectiveness of the teaching strategies  
used at each point (as in fact I have already indicated in the preceding 
section). Also, comparisons of to ta l responses between tapes can be 
used to evaluate the overall effectiveness of several tapes.
The sub-divisions of the categories produce much more detailed in fo r­
mation on students’ reactions to the VT. A detailed analysis of the 
students’ thoughts, actions and reactions can be made; the effectiveness 
of the VT in stimulating the students to pose themselves questions 
while viewing the tape can be addressed by looking at sub-category 2 -  
"Asking Questions"  ^ of the category on Active Thinking. I f  the tool 
was used to analyse sim ilar stimulated-recalls of other VT's then 
the student responses to this sub-category would obviously d if fe r .
The detailed information about the types of question being posed by 
the students eg questions on the methodology of the experiment; on 
the students’ own a b ility  to carry out the work as performed on the VT
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and so on, can be d irec tly  related to the teaching strategies and 
production techniques used throughout the tape eg the techniques 
demonstrated at c r it ic a l points 2, 3 and 4 a ll seen to be construed 
as being potentia lly d if f ic u lt  to perform by the students themselves; 
strategies for dealing with students' "fears" can be devised and 
incorporated into new tapes.
Of particular interest are the questions relating to the VT production 
techniques, which formed a considerable part of the students’ questions. 
By referring to the detailed analysis of each c r it ic a l po int, the 
VT producer and evaluator can get an idea of the sort of questions 
being asked about the production techniques, th e ir relevance to what is  
being taught at each point, the frequency with which students posed 
sim ilar questions, and so on -  a ll of which can be brought together 
and used to build up a picture of the usefulness and effectiveness of 
these production techniques which could prove extremely useful as 
guidelines in the production of future video-tapes.
The individuals involved in the evaluation and production of the tapes 
w ill be interested in a ll aspects of th e ir  improvement; consequently, 
they have to have some indication of the students’ level of attention  
and concentration while viewing the tapes otherwise there is l i t t l e  
assurance that much is being learned. The evaluation tool can indicate  
patterns of student attention whilst viewing the tape: in the present
case, Category 2 -  Loss of Attention/Concentration -  indicates a high 
loss o f attention at points 2, 3, 4 and 6. At c r it ic a l point two, as 
we have seen, students quickly lost attention whenever there were 
too many figures or calculations to be considered: th is  was related
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to the fact that most of this information was, in any case, 
already in the lab schedule and the students knew they could 
leave i t  until la te r .
Such information as this can provide the evaluator with an in d i­
cation of why the students' attention was lost while viewing the 
tape, and every e ffo rt can therefore be made to ensure that the 
causes are minimised in future productions.
Analyses such as this can also point to other flaws in the tape, as 
lis ted  in the Evaluation Tool i t s e l f ,  and to idiosyncratic teaching 
behaviours which have been incorporated into the tape and which, when 
assessed, are shown to be less than effective in encouraging student 
learning eg particular verbal mannerisms and idiosyncratic phraseologies 
were often commented on and considered distracting. Again, these can 
be taken into consideration in future tape productions and th e ir  
incidence eliminated, or at least reduced.
This is just an indication of the possible uses to which the evaluation 
tool can be put: its  effectiveness in providing detailed, constructuve 
information has already been shown in the analysis of the present 
video-tape. Unfortunately no follow-up work to re -te s t the tape 
a fte r the evaluation was possible since i t  is used only once a year, 
and this research was completed by the following year. But there is  
no reason why the evaluation comments should not prove useful in a 
re-make of the tape.
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4.3 .4  Summary
This section on the production and analysis of the new video-tape 
indicates that the systematic production and evaluation of a video­
tape can produce a wealth of detailed, relevant information about 
the effectiveness of the teaching strategies and production treatments 
employed in the tape, information which can be used in a re-make of 
the tape. The research method used to evaluate the tape -  Stimulated 
Recall -  has been shown to be a very versatile analytical tool which is  
extremely responsive in assessing the students' attitudes to the tape, 
and one which provided the data for developing a general evaluation 
tool for use in producing and evaluating other tapes.
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4.4 The Laboratory Schedule
4.4 .1 , Introduction
Each video-tape used in the lab has an accompanying set of instructions 
- the lab schedule -  which outlines the procedures of the experiments 
to be carried out. Along with the production of the new "research1* 
video-tape a new format lab schedule was also produced and evaluated
4.4 .2  Some theoretical Considerations
Planning in Advance
I f  students can read the lab schedule in advance of the lab, then 
they have the chance of trying to understand what the lab work is 
about and to plan how to carry i t  out. Few students in practice 
do th is ; so i t  is wise to assume that students coming into the 
lab have not read the schedule in advance; and once in the lab , 
the pressure to get through a ll the experiments in time often 
prevents them taking time in i t ia l ly  to s it  down, read the schedule 
fu lly  and try  to understand i t .  I t  is no surprise therefore to 
discover that out of the 61 students questioned in stage one of the 
study, only ten f e l t  very aware of what they were doing while carrying 
out the lab work:
'Very often there is so much to do in the time you've got, that you’ re 
spending every minute you've got thinking "what's the next stage of 
the experiment?", you don't rea lly  have time to think any fu rther than 
that.n
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I f  the student could be helped to plan the lab work in advance of doing 
i t ,  then some of the problems of confusion and lack of awareness 
associated with the pressure of inadequate time (as described in 
stage one) could be solved.
Shaping Behaviour through Plans
A plan can help students structure th e ir work and assimilate into  
th e ir  schemata a strategy fo r carrying out that piece o f work 
(M ille r , 1960), Associated with the concept of plan (defined as 
"any hierarchical process in the organism that can control the 
order in which a sequence of operations is to be performed" (M ille r  
op c it  p l6 )) is the idea of labels which are incorporated into the 
plan. A label can be a heading to part of the practical lab work 
or any construct onto which sets of instructions etc can be fixed  
so that they can more easily be assimilated by the students -  they 
are easily recalled, and as a consequence the information associated 
with them is more accessible to the student. The instructor can 
fa c ilita te  the construction of a plan by a variety of methods which 
essentially try  to shape the students' behaviour into enacting the 
plan, thus helping them carry out th e ir work.
The work described here is an attempt to do that -  to help students 
plan th e ir lab work. In the lab the students are given an introduction 
to the lab work on video-tape; they then carry out the work with the 
use of a lab schedule which outlines the methodology and other instruc­
tions. I was interested in doing, and analysing the results o f, two 
things:
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1. re-designing the lab schedule in a way which would help
the students plan th e ir work better
2. trying to relate the schedule to the instruction given in
the new "research" video-tape. I tried  to set the Method 
Section of the schedule out in a way that corresponded
closely to what was demonstrated in the video-tape, and
also organise the method procedure into a series of easily  
understood and remembered steps so that the students could 
see how the experiment was broken down into steps, and 
read and retain them.
The Design of the Lab Schedule
The original lab schedule is lacking in instructional design; i t  is  
porrly la id  out; the contents are crammed together; spacing between 
paragraphs is poor; headings etc are not c learly indented so as to 
attract attention; there is l i t t l e  d istinction between instruction  
and theory; spaces for answers are poorly indented. The Method 
instructions are provided in long paragraphs which can be d if f ic u lt  
to read and grasp easily; the copies are roneos and as a consequence 
are not very clear; the description and methodology of one experiment 
runs immediately into the next.
I consider these to be instructionally lacking. What are the features 
of the re-designed schedule?
Each experiment, presented as a discrete part of the whole practical 
by starting i t  on a new page? has a clear heading followed by a
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defin ition of the aim of the experiment. Immediately a fte r  this 
is a section stating what the main parts of the experiments are 
which the student w ill have to carry out. There follows the 
Materials section and a Background section, when necessary. The 
layout of the Method section is based on a h iera rch ica l-sk ills  
analysis of the main parts of the experiment (described e a r lie r );  
each part has a descriptive heading (where appropriate) followed 
by a series of step-by-step instructions.
Concern was also given to such things as paragraph spacing; c learly  
spaced headings/sub-headings; indentation of the Method steps to 
catch the eye; the copies were printed and not roneo-ed.
These are the organisational and instructional changes which are 
designed to fa c ilita te  the planning of the students1 lab work. (A 
copy of the original and new schedule is given in Appendix 2 .4 .)
4 .4 .3  Did the Schedule Help Students in Planning and Carrying Out 
Their Lab Work?
Information concerning the effectiveness of the new schedule was 
gained from 18 students who completed a questionnaire (a copy of 
which is given in Appendix 2.4) and who took part in short interviews.
The aim of each experiment was stated at the beginning of the instruc­
tions to the experiment to help the students focus th e ir  attention on 
each part of the practical; this could act as something lik e  a 
selective f i l t e r  for th e ir attention, focussing th e ir  mind on to the 
oncoming work. The students agreed (in  the questionnaire and interviews) 
that the aim helped them remember what that part of the lab was about
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as they were doing th e ir  experimental work (Table 4 .10). With an 
aim stated at the beginning of each experiment:
"you know what you were supposed to be doing, rather than just 
a heading then the method. You knew why you were doing i t .  In 
lots of things you don't know why you are doing i t . "
The section stating what the students were required to do during 
the experiment (ie  stating the main parts of the experiment) also 
helped them c la rify  th e ir  work. The main steps were stated in an 
instructional form, so that the student knew exactly what he would 
have to do to perform the experiment. Later, the Method section then 
organised each step into its  components in a hierarchical order. 
Stating the main parts of the experiment acts, in a sense, lik e  an 
advance organiser (Ausubel, 1968). The general statements are read in  
advance of the detailed ones, preparing the student at a general level 
for the more detailed and complex directions in the Method. They 
get an overall idea of what they are going to have to do in the experi 
ment which helps them organise th e ir  thoughts in advance of carrying 
i t  out.
When they come to do the experimental work, having i t  set into steps 
defin ite ly  helps them (qv Table 4 .10). I t  was remarked o f the trad­
itiona l schedule
"Sometimes its  not rea lly  clear what you've got to do and you have 
to keep reading i t  through and through and there's so much more to 
take in"
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Table 4.10 Results of the Questionnaire on the New Schedule Accompanying 
the New Video-tape
1 The inclusion of the AIM at the top of 
each section of the schedule helped me 
to remember what each part of the lab 
was about
Agreement (N = 18)
SA A Un Dis S Dis
1 14 2
The explanation of what was to be done 
during each part of the practical viz 
"During this Practical You Will Have To 
( i )  Helped me c la rify  what I was 
required to do 
( i i )  Helped me remember the demonstra­
tion in the video-tape
3 13 2
0 8 6
0
3 The Materials Section:
( i )  I t  was useful to have the 
"Materials required" lis ted 1 6  6 5
4 The Method Section:
Setting the method out into steps 
( i )  Helped me carry out the 
experimental v/ork
( i i )  Helped me recall the
demonstration in the video­
tape
( i i i )  Heflped to c la r ify  the 
procedures/techniques 
involved
6 12 0 0
3 10 4 1
6 11 1 0
Key: SA Strongly Agree
A Agree
Un
Dis
Unsure
Disagree
S Dis Strongly Disagree
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but. In comparison, with the re-designed schedule:
"You know you've done number one, and then number two. And i f  you don't 
understand number two I think its  more clear just to read i t  through 
rather than to have to read the whole paragraph through again."
Several strategies for reading the Method section and carrying out the 
experiment were used by the students:
N
1. Read step -  DO; Read next step -  DO
2. Read step - DO and look ahead at next step 
(and so on)
3. Read a ll steps through once -  go back 
read step -  DO; read step -  DO
4. Read through several times then DO
from memory 2
5. Read through once then DO from memory 1
Those students who used number three strategy, a fte r having read the 
method steps once, went back and started o ff by re-reading the f i r s t  
step again which gave them enough information to s ta rt the procedure, 
occasionally perhaps glancing at the Method la te r  i f  re a lly  necessary, 
but generally relying on th e ir f i r s t  reading -  as those using strategy 
five  did. Generally then, students found that they could carry out
. of students (N = 15) 
1
3
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most of the experiments by reading the steps through once, remembering 
this and la te r perhaps refering back to the steps. Each step gave 
instructions on how to perform a discrete part of the method which was 
easy to understand and perform. I t  is perhaps worth noting that in terms 
of training procedures, sp littin g  the instructions into discrete hierarchical 
steps accords with the lite ra tu re  on s k ill train ing .
4 .4 .4  Did the Schedule Help Students Recall the Video-tape 
Demonstration?
One of the aims of stating the main parts of the experiment a t the 
beginning was to try  and fa c ilita te  the recall of the demonstration in 
the video-tape -  i t  was thought that these statements would " trig g e r off"  
the students memory and help her remember the general outline of the 
taped demonstration. Eight students said that this did help them 
remember the demonstration; some could also visualise parts of the 
demonstration a fte r reading th is:
"I think when you read that you can actually vizualise him, actually  
what he did when he was there with the subject who was donating the 
blood . . .  you read through that and you could generally go back and 
think 'Yes, well how did he do i t ? ’ I found that that did jog my 
memory, what actually was being done"
Once the students' memories have been "jogged" into thinking about the 
video-tape, the detailed step-by-step instructions in the Method section, 
Which correspond closely with the way in which the method was demon­
strated on the tape, prove to be good stimulators for recalling specific  
techniques and methods demonstrated in the video-tape (qv Table 4 .10):
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"You sort of see that written down and you can remember him doing i t  
and you can sort of copy the actions as i t  were -  recall the actions"
again, i t  was possible also to visualise the demonstration given by the 
lecturer:
" he did i t  very much so in steps . . .  so I could visualise him doing 
certain steps that I was reading about"
Would this have happened in any case, whether or not the method was given 
in a step-by-step fashion related to the video-tape? I t  would seem not, 
at least not as frequently or as obviously - i t  appears that i t  is the 
very simple way in which the steps are w ritten , together with th e ir  d irect 
correspondence to the method in the video-tape which helps the student 
remember and recall the demonstration. This is in contrast to the usual 
Method section in the schedule where instructions are not broken down into  
steps, but are run together in a paragraph, often making i t  d i f f ic u lt  fo r  
the student to understand what is required of her, and doing very l i t t l e  to 
actively stimulate the recall of the video-tape:
"The week before, even although I was reading through the schedule you 
weren't thinking about the tape at a ll rea lly  you know, not as much as 
with this one (new schedule); the steps made i t  clearer . . .  because the 
week before, the way the schedule was la id  out d idn 't rea lly  point out 
directly  to the tape".
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4.4.5 General Comments
What reaction was there generally to the other features of the redesigned 
schedule eg paragraph headings; indentation of method steps; starting  each 
experiment on a new page, and so on?
A short semantic d iffe ren tia l was designed to assess the students' "feelings" 
to the new schedule in comparison with the original one. I t  consisted of 
six bipolar statements which were rated on a seven-point scale (see 
Appendix 4 ). An individual score of 30 and above was considered as indicating  
a positive attitude to the schedule:
SEMANTIC DIFFERENTIAL (N = 15)
High Score (30 above) MediumScore (29 18) Low 17
13 students 2 students 0
All but two students were clearly very positively oriented in th e ir  overall 
attitude to the re-designed schedule (qv Table 4.11). I t  was considered 
easier to use, more precise and more satisfying than the usual lab schedule. 
The more pleasant layout and higher degree of organisation, seemed to also
make the lab work easier:
" It 's  not in great long paragraphs. I t  sp lits  i t  up more, so that you're
not overwhelmed by looking at a whole page of garbled instructions . . . .  I t 's
just not so visually daunting"
The simple idea of starting each experiment on a new page also contributed 
to the positive effect of the schedule:
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"Yes i t  was nice to have -  when you've finished an experiment and you 
go on to another, to turn over a page and say 'r ig h t! th a t's  done!' and 
s ta rt on a new page on a new part of the experiment. That was nice, instead 
of carrying on in the same page"
Simple, but obviously quite effective!
Table 4.11 The Students' Ratings of the New Lab Schedule Compared with 
the "Regular" Ones: Semantic D ifferentia l
The new format lab schedule is :
Easier to use 7 7 -j More d i f f ic u lt  to us*
Vaguer 3 4 7 1 More precise
More frustrating
. .. . -• ’
1 3 7 4 More satisfying
Makes the lab 
work easier
1 7 . .4 3 Makes the lab work 
-—  more d i f f ic u lt
Has a more pleasant 
layout
2 7 5 1 Has a less pleasant 
1 ayout
Is more organised 4 7 3 1 Is more disorqanised
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4.4.6 Conclusions and Summary
1. The statement of the aim of the experiment followed by advance 
organisers giving details of the main parts of the experiment 
help focus the students' minds on to the work and help them 
plan in advance. Arranging the Method section into steps 
c la rifie s  the procedures and makes them easier to read, 
understand and perform.
2. By stating the main parts of the experiment at the beginning 
of each experiment, and following this with step-by-step 
instructions, recall of the video-tape demonstrations is 
fa c ilita te d ; this is obviously of great help to the students 
as they are carrying out th e ir experimental work.
How useful is the re-designed schedule? The evidence of the 
questionnaire results and the interviews with the students (as well as, 
i t  should be said, informal discussions with technical s ta ff  who think 
the new design an improvement on the existing one) suggests that on 
both counts -  in helping the students organise, plan and carry out 
th e ir work, and in fa c ilita tin g  recall of the video-tape -  the re­
designed schedule has gone some considerable way in helping the 
students perform th e ir lab work. As Cowan (1977) points out, knowing 
something of what is going on in the students' minds, as has been 
reported here, has important consequences fo r the teacher's future  
instructional designs.
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4.5 Assessing the Visual Impact of the Tapes 
4.5.1 Introduction
The th ird  sub-concern of the issue of "Video-tapes" is that of the 
assessment of the visual impact of the tapes.
I t  w ill be recalled that in Stage One of the study the students were 
questioned on the occurrence of what several of them had termed 
"flashbacks" ie a mental image in the student’s mind of part o f the 
video-tape as they are carrying out the lab work which "helps" them 
in performing the task at hand. Of the students questioned, 26 said 
they had experienced a flashback at some time (13 often; 13 not very 
often); the other 36 said they had never experienced th is (as assessed 
by the general lab questionnaire -  see Appendix 1 ).
Although equivocal, these results suggest that the phenomenon of 
flashback is su ffic ien tly  widespread to warrant further investigation, 
especially i f  i t  can throw some lig h t on the way in which the students 
learn from the video-tapes. This is obviously a po ten tia lly  important 
aspect of the teaching and learning process in the lab since the 
students learn the laboratory techniques from viewing the video-tapes. 
The important question is "How useful are flashbacks in helping the 
student learn the laboratory skills?" I shall answer th is question a fte r  
introducing the main lite ra tu re  on the subject of visual memory.
In this present sub-concern, I was mainly concerned with determining 
as d e fin ite ly  as I could i f  in fact students DO experience flashbacks. 
Sixteen students were questioned and cross-questioned about flashbacks 
(which were explained to them as being "images in the mind recalled
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from the video-tapes". All the students interviewed c learly  
understood what a flashback en tailed); they were not questioned on 
the form a flashback takes or exactly what detail is present in them. 
Ten of the students had experienced flashbacks, five  had not and one 
was unsure i f  she had. The video-tape to which a ll reference is  made 
is the "research" video-tape on Experiments with Blood, which has 
been described in the previous section.
4 .5 .2 . Visual Memory
In studies of visual perception and visual memory, psychologists 
suggest that there are two main forms of memory associated with 
visual perception:
1. Iconic Storage
2. Integration''of Snapshots ; (Neisser, 196£)
Iconic Storage
Iconic storage, or visual information storage (V IS ), lasts fo r about 
1-2 seconds. While i t  does la s t, the subject can focus and refocus 
on d ifferen t parts of the image (or f ie ld ) and construct figures of 
th is . These can be named and the names stored in what is termed a 
verbal or auditory storage system. Sperling (1962; 1967) has hypo­
thesised several models for this storage, which essentially deals with 
short-term memory. The following is the simplest form.;
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Response
Light Pattern— ^ Rehearsal
V I S  -  visual information store
A I S  -  auditory information store
The lig h t image impinging on the retina is momentarily stored in the 
visual information store, and by a process of verbal rehearsal i t  
comes to be stored in the auditory informaion store. Further rehearsal 
retains i t  in the A I S from which i t  can be recalled.
Integration of Snapshots
As Neisser points out, i t  seems obvious that visual memory does not 
stop with the icon; we can preserve much more than we have time to 
describe. And what we do preserve is usually an ’integrated" snapshot 
of a sequence of visual stimuli which somehow is stored in our long­
term memory "Integration of Snapshots". The visual image associated 
with the Integration of Snapshots is "something SEEN (lik e  a real object) 
when nothing in the immediate or very recent sensory input appears to 
ju s tify  i t " .
This seems to be, basically, what some of the students are experiencing 
afte r having watched a video-tape.
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There is a wide range of visual imagery: from eidetic  imagery -  
where the image can be described in d e ta il, can be scanned and 
generally can be examined as one might examine a concrete object 
(Haber & Haber, 1964); to ordinary visual memory where detail is 
lo s t, scanning is impossible and examination d i f f ic u lt .  In a ll cases 
though the important factor is that the subject has a visual image 
of something called-up from memory.
Visual Memory Studies
The classical type of visual memory study carried out by psychologists 
deals mainly with short-term-memory (STM), where the S is presented 
with a series of le tters  or numbers which, when removed, he or she is  
asked to reca ll. The S is generally thought to recall the figures 
via the rehearsal mechanism and the AIS described above ie the S recalls  
i t  non-visually, (Coltheart, 1972.)
Flashbacks appear to d iffe r  from this in at least two respects: they
occur, generally, a fte r a long time and do not therefore involve just 
the STM; and they are visual-images of figures, not le t te rs . The 
students are presented with a motion picture of someone carrying out 
an experimental procedure -  this as such cannot be stored in the AIS 
in the way numbers are. Yet, students can recall parts of the tape 
VISUALLY in th e ir  minds. How can this be explained?
The student may attribute  a verbal construct to the tape sequence (or 
object in the tape) being perceived; this may be rehearsed via the AIS 
and then stored in the long term memory. I f  recalled, i t  may trigger  
o ff a visual image of part of the video-tape ie a flashback. For example:
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Students have reported experiencing flashbacks to the tapes of a 
sequence where the ear-lobe is pierced to obtain a blood sample.
When watching this video-tape section on how to pierce a subject's 
ear-lobe, the student may label the sequence "piercing" (fo r  example).
The method of piercing, although demonstrated v isua lly , may be verbalised 
by the student and stored in the LTM as a sequence of descriptive events 
which, when recalled, cause the student to have a flashback as she is  
about to carry out the ear-piercing on her subject.
But are the students conscious of having actively verbalised and 
stored the tape sequences? This is not lik e ly . Experimental work 
by Haber and Erdelyi (1967) suggests two other p o ss ib ilities : i f  the 
subject is conscious of having seen part of the tape then, i f  she is 
a visualiser, she can recall the image. However she may in i t ia l ly  
be quite "unaware" of having paid attention to the video-tape section 
which constitutes her flashback (unaware in the sense that she does not 
consciously try  to ensure that she remembers i t ) ,  but when she is 
carrying out the experimental procedure the cues provided by the 
equipment being used, or the particular situation she is  in , may 
trigger o ff her "memory" and cause her to recover into "conscious 
awareness" the visual image of the video-tape. Haber and Erdely i's  
subjects could recover perceptual material of which they were in i t ia l l y  
unaware; and the authors state that much of this "below conscious 
material" continues to exert a significant influence on the subjects' 
behaviour.
So i t  appears that visual-imagery may occur even when the student is  
not aware of having processed the visual information contained in the 
video-tape.
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4.5.3 How Useful are Flashbacks?
To what extent are these visual-images or flashbacks useful to the 
student as she is carrying out the laboratory work? Neisser (1967) 
suggests that memory images are not "useful sources of information 
for recall" " I t  seems safe to say that ordinary visual images do 
not often play a c r it ic a l part in purposive remembering" (p .156)
"they serve probably a symbolic function". However the type of 
images he is discussing are d iffe ren t from the flashbacks recorded 
by the students. He describes images which are symbols of thought 
processes, not mental pictures ofisomething previously perceived, as. 
the physiology students experience. The students' flashbacks are 
images of parts of the video-tapes which have been previously perceived. 
When questioning students about the flashbacks they experience as they 
are carrying out the lab work, the following was fa ir ly  typical 
of the way in which they described them:
"You could remember back to the d ifferen t pipettes you are using.
I  think that helped. Rather than just seeing i t  in the schedule 
you did remember what i t  was fo r, I remember seeing the small 
blood pipette, the one with the bead in i t  -  thinking about that and 
Dr Howland turning i t  around with the bead in i t . "
In the students' opinions, the flashbacks do seem to help them in  
some way to carry out th e ir experimental work. The levels of v isual- 
imagery which occur vary from a quick, momentary flashback to images 
which remain for fa ir ly  long periods and which can be seen in some 
d e ta il.
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As an example of the la t te r  type of flashback, and to provide an 
illu s tra tio n  of the usefulness of these visual images, I w ill discuss 
the interview of a female student who appeared to be particu larly  
adept at recalling visual-images.
One Instance of Flashback
Although the interview relied on introspection and did not include 
any s tr ic t  experimental procedures, i t  w ill be worthwhile to discuss 
i t  in relation to a well controlled experiment conducted by Haber and 
Haber (1964) on the occurrence of eidetic imagery, a form of visual- 
imagery particu larly  rich in realism. Generally, eidetic  imagery 
has four characteristics:
1. The visual image persists a fte r stimulation
2. The image is re la tive ly  accurate in detail
3. I t  is coloured positively
4. I t  is capable of being scanned
(Haber and Haber, 1964)
During the interview, i t  became clear that the student approximated 
fa ir ly  to these c r ite r ia  (assuming her statements to be re la tiv e ly  
tru e ). Her flashbacks enabled her to recall (consciously) visual- 
images of the tape during the course of the laboratory class:
Excerp from interview:
Interviewer -  "You can actually see a picture in your mind?
Student - Yes.
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I -  Is i t  a l i t t l e  shot that flashes up in your mind?
S -  Yes. I can't remember the whole tape, I can remember 
specific things. For instance, when he showed that 
heparanised tube.
I -  Yeh?
S - He kept moving i t  around. And also the p ipette, I remember 
him moving that.
I -  You could actually see that in your mind?
S -  Yeh."
and more s trik in g ly , the visual-image could be recalled a day la te r
during the interview:
I - "Were there any other shots?
S -  Er, I can remember the person, the subject.
I -  Piercing the ear?
S -  Piercing the ear. I remember that b it .  I remember him 
stabbing his thumb - I  can see that too.
I -  Urn . . . .  You can see that just now, i f  you thought about it?
S -  Yes.
I -  How do you see it?  Do you have to close your eyes to see it?
S -  No, I can see the pi cure, (with my eyes open). . . .  I f  I'm  
sort of looking at the w a ll, I can switch o ff  actually  
concentrating on the w all, and just see the picture."
Although a ll detail in her visual-images was not retained, she could
visualise certain parts of the tape in d e ta il:
I -  " . . .  and can you see details in the picture?
S - Em, I don't see the picture absolutely perfectly
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I -  Yes
S -  I remember that heparanised tube that he had
I -  Yeh?
S -  But I can’t  remember the background of I t  -  I can’ t
remember what's behind I t .
I -  So, you can see the main thing, the heparanised tube?
S -  Yeh
I -  But you can’ t  see everything in d e ta il; you couldn't
describe the background of things that were lying on the 
bench?
S -  No.
The th ird  and fourth c r ite r ia  can be taken together. Since the 
video-tapes are in monochrome only i t  is not possible to determine 
i f  our student visualised colour positively; but there is indication  
that her images were positive, and not negative as in an afterimage. 
She also appears to be able to scan her visual-images without the 
image moving as she does so:
I  -  "And the picture, would you say i t  was a true picture or a 
sort of negative of what was shown on the tape?
S - Er, no. I t ’s actually what I see on the tape.
I -  And as you bring this to memory and you're watching i t  in 
your mind, can you sort of scan the picture; look around 
i t  and look over i t  from one end to the other without i t  
moving? I ' l l  explain that a b it  better. I f  you look at a 
lig h t bulb, then look away you often get an afterimage; you can 
see that i t 's  on your retina. And i f  you try  to look across 
the bulb, i t  moves . . . .
S -  I see what you mean.
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I -  because i t 's  just there on your retina, you can't scan i t
because as you do that i t  moves as w ell. But with th is
image, can you scan i t ,  can you look across it?
S -  Yes -  I can move about, yes . . .  I can move about
I -  But you could look across i t  without i t  moving?
S -  Yes."
I am not suggesting that this student is an E idetiker, that she 
experiences eidetic  images, (What evidence there is tends to 
suggest that i t  is only some children 8%) who experience e idetic  
imagery (Haber and Haber 1964) although Neisser (p .149) mentions 
work indicating its  occurrence in adults). I  merely compared this  
student's fa ir ly  introspective analysis of her flashbacks with e id e tic -  
image characterises to indicate how fru it fu l these flashbacks may be 
for the student.
Discussion
This phenomenon of flashback could be used as an effec tive  strategy for  
learning from the video-tapes by encouraging the students to consciously 
give certain parts of the tape th e ir attention and make an e ffo r t to 
recall those parts of the tape la te r  when they are carrying out the 
experimental work themselves.
This could be achieved in a variety of ways: one possible way would
be to draw the students' attention specifica lly  to certain s k ills  ror 
techniques being demonstrated in the video-tape, say by replaying 
the important part of the demonstration a fte r the in i t ia l  
exposure and drawing the students' attention to the specifics of the
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technique, and so helping her to retain that image for recall la te r  
as a flashback.
In the lab schedule, at the point where the instructions fo r carrying 
out the technique occur, an instruction could be included encouraging 
the student to recall the technique as i t  was demonstrated in the 
video-tape: in a sense stimulating flashbacks to the tape.
In 2(c) above ie The Laboratory Schedule, I indicated how useful 
the strategy of relating the lab-schedule to the video-tape is ;  
the recall of the video-tape demonstration was clearly  fa c ilita te d  
by the step-by-step instructions in the schedule which corresponded 
closely with the way in which the demonstration was portayed in the 
video-tape. There is good reason to believe that the inclusion of 
instructions in the lab schedule to help stimulate the recall o f 
flashbacks would be a beneficial learning strategy also.
Such "stimulated flashbacks" could be an important aim of the process 
of teaching and learning in the. laboratory, and as such could e ffec tive ly  
be included as an objective at Level .4, Guided Response, of the 
taxonomy which is proposed in Chapter 7.
4 .4 .5  Summary
The evidence of flashbacks provided in th is section suggests that 
these visual images of parts^of the video-tapes do play a useful 
role in helping the students carry out th e ir  practical work. Although 
not visualised in every d e ta il, the flashbacks do seem to contain
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enough detail to allow the students to visually remember a specific 
experimental procedure, piece of equipment or caption from the video­
tape which helps them in th ie r work.
4.6 . Summary of Chapter 4 and Appraisal
This chapter considers Issue I emerging from Stage 1 of the study 
(ie the role of the video-tapes in the lab. Three areas of concern 
are investigated ( i )  individual video-tape analyses; ( i i )  the system­
atic  production and analysis of a new-video-tape, and ( i i i ) the visual 
impact of the video-tapes.
The systematic analysis of the teaching effectiveness of existing  
video-tapes provides confirmation of e a rlie r  beliefs (Stage 1) that 
the tapes are too long and focus too much on presenting theory in for­
mation rather than in presenting an exposition of lab procedures. The 
lite ra tu re  on video-tape productions adds weight to these findings.
These details form the background to the systematic production and 
analysis of the new video-tape - a "research" video-tape which is 
used for teaching in the lab and then analysed in detail to determine 
the effectiveness of the production strategies and techniques for  
promoting learning. A tool for evaluating video-tapes is developed 
from these outcomes and is offered for use in future productions 
and evaluations.
The students' lab manual (schedule) which accompanies video'tapes is
re-considered and a new format proposed, based on presenting advance
organisers and step-by-step instructions to fa c ilita te  student learning. 
This new format helps students organise, plan and carry out the prac­
tic a l work as well as going some way in helping them recall important
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parts of the video-tape.
The recall of visual information and images from the video-tapes is 
considered and is seen to be potentia lly  very useful fo r promoting 
learning in the lab; some students are adept at recalling visual 
images and i t  is suggested that other students could be trained to 
do th is ; suggestions for fa c ilita tin g  this are given.
In this chapter, I have tried  to indicate the effectiveness of 
teaching by video-tape in the physiology lab. No doubt there are 
many questions le f t  unanswered and the outcomes of the chapter pose 
other questions which could be investigated at a la te r  date.
The evaluation tool w ill have to be tried  out in future tape produc­
tions and evaluations; and the relationship between the lab schedule 
and the tapes which they accompany should be investigated further: 
can the schedule be used in a more integral way to fa c il i ta te  recall 
of lab procedures taught in the tapes? Can there perhaps be some 
form of integrated programming o f the two? Is the present logical 
teaching format the only way to present the information on the tapes 
(the best way?) ? And how can the students be encouraged to recall 
visual images from the tape while carrying out th e ir  lab work?
These questions and the many other ones posed in the body of this  
chapter? are worthy of future consideration i f  the effectiveness of 
the video-tapes in the physiology lab teaching and learning situation  
is to be increased.
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CHAPTER FIVE ISSUE 2 
THE LAB COURSE AND THE OVERALL DEGREE COURSE
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This chapter is concerned with elaborating upon Issue 2 of part I of 
the evaluation study, i .e .  the relationship between the physiology 
lab course and the other areas of study in the human biology degree 
course, as perceived by the students.
The question being posed is , "How do the students view the physiology 
lab course in relation to the other subjects being studied as part of 
their degree course?"
At the time when this study was conducted the students were studying 
'.fourother subjects concurrently with physiology. They were: anatomy,genetics 
biochemistry and psychology. I t  was therefore with these courses 
that the students were asked to view and compare the physiology lab 
course.
Method
The method chosen to obtain the students' views was the repertory-grid  
technique, a technique of a ttitu d e ,o r construct, e lic ita tio n  devised 
by George Kelly (1955) as part of his theory of personal construct;.: 
psychology.
Before describing the repertory-grid technique, i t  may be useful to 
consider the theoretical background in which i t  is grounded.
Personal Construct Psychology
Kelly's conception of the human kind as expressed in his theory of 
personal construct psychology (Kelly 1955) is that o f the person as a
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"scientific"th inker, able to think about and construe his or her own 
world in his or her own particular way. His in it ia l  concern was with 
the usefulness of personal construct psychology in the c lin ic a l 
psychology setting, and he employed the theory and the accompanying 
methodology (repertory-grids) in the context of working with individual 
patients in the c lin ica l setting. The reportary-grid technique allowed 
him to tap the psychological constructions of his patients and so gain 
an insight into the way they construed th e ir environment -  hence the 
personal in personal construct psychology (although since th is in i t ia l  
concern with the individual, the theory and methodology have been 
successfully applied to groups also (see Fransella & Bannister 1977)).
Kelly defines the term construct as follows:
"A construct is lik e  a reference axis, a basic 
dimension of appraisal, often unverbalised, 
frequently unsymbolised and occasionally 
unsignified in any manner except by the elemental 
processes i t  governs. Behaviourally i t  can be 
regarded as an open channel of movement, and the 
system of CONSTRUCTS provides each man (s ic ) with 
his own personal network of action pathways, 
serving both to lim it  his movements and to open 
up to him passages of freedom which otherwise 
would be psychologically non-existent."
(as quoted in Fransella & Bannister, 1977, p3)
^Constructs are b i-po lar, generally one viewpoint versus another view­
point, e.g . pleasant-unpleasant. They are discriminations, not labels 
(Fransella & Bannister 1977) and can be e lic ite d  from persons by means 
of repertory-grids (described below) which fa c il ita te  in the process 
of discriminateing between elements of the particular subject of 
concern (e .g . people; physical objects; teachers; TV programmes, and 
so on). The role of the repertory-grid is described by Fransella &
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Bannister (1977).
"The purpose of grids is to inform us about the 
way in which our system is evolving and its  
lim itations and po ss ib ilities . The results of 
the grid have often been looked on as a map of 
the construct system of an individual, a sort 
of idiographic cartography as contrasted w ith, 
say, the nomothetic cartography of.the semantic 
d iffe ren tia l . . . .  To the extent that a grid gives 
'us a map of an individual's construct system, i t  
is probably about as accurate and informative as; 
the maps which Columbus provided of the American 
coastline. At that, i t  may be a good deal more
sensitive to the nature of the person than the
kinds of psychological instrument we have tended 
to use to date."
(PP 3-4)
Within the general, overall methodological philosophy of this  
evaluation study, Kelly's repertory-grid technique is  p articu larly  
acceptable in as much as i t  allows us to view the students' perceptions 
of th e ir degree course FROM THEIR PERSPECTIVE: " I t  is an attempt to
stand in others' shoes, to see th e ir world as they see i t ,  to understand
their s ituation , th e ir concerns" (Fransella & Bannister, 1977, p 5 ).
Repertory-grid technique has been used in a variety o f areas, in ­
cluding c lin ica l settings (Bannister 1965; Rowe 1971); psychology 
(Smith and Leach 1972); teacher evaluation (E l l io t t  1969; McConnell 
and Hodgson 1979; Perrott et al 1976; Olson 1979); teachers' views of 
pupil, performance (Mash 1973) and student learning (Pope and Shaw 1979).
The Process of Construing
In an educational setting, the process of construing might be employed 
in relation to gaining an insight into students' attitudes to 
teachers, or towards courses, or text books, or methods of studying
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any other aspect (or element) of the university or school context.
The student is asked to consider three sim ilar elements (3 teachers of 
th e ir choosing; 3 text books, e tc .) out of a pre-specified to ta l number 
of elements, and say in which way two of them are sim ilar and d iffe ren t 
from the th ird . This characteristic shared by the two sim ilar elements 
defines one and of a bi-polar evaluative scale (termed a construct), 
and the contrasting characteristic distinguishing the th ird  defines 
the other end of the scale. Having done th is , the student is  then 
asked to evaluate a ll the other elements on this scale (using some 
form of l ik e r t  type or other rating scale). D ifferent t r ia ls  of 
the elements are worked through in the same fashion, with new bi-po lar  
constructs being e lic ite d  each time; a ll the elements are evaluated 
on each one of these new constructs, so finishing :up with a completed 
grid with elements along the columns and constructs along the rows 
linked by a matrix of numbers. Figure 5.1 is a sim plified example 
of an imaginary completed grid used for construing five  teachers, using 
a five  point scale in the evaluation of the teachers on the constructs.
Analysis/of Repertory-grids
There are many ways of analysing repertory-grids, ranging from K elly 's  
own "by hand" method (Kelly 1955) to the sophisticated s ta tis tic a l 
methods requiring computer time developed by s ta tis tic ian s : there are 
many varieties of these available (see S later 1955; 1968; 1972a, 1972b; 
1973; Chetwynd 1973).
The analysis of the-present repertory-grids was performed using a 
programme called Prefan, part of the Grid Analysis Package (Chetwynd -
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Figure 5.1
ELEMENTS
Rating
scale
°5 1 °5 °2 1 Good Bad
°4 °5 4 1 °4 Pleasant Rude
5 °5 °5 °1 1 Boisterous Placid
2 °1 4 °5 °5 Talkative Quiet
°4 | °5 3 2 °1 Sociable Aloof
1 2 °4 °5 °1 Knowledgeable Not
3 °4 1 °5 °1 Gives notes Doesn‘t
Imaginary ratings of Bi-polar constructs
the elements (teachers) 
on the constructs
0 denotes the original 
triad  used for 
e lic itin g  the construct
undated).. Prefan analyses grids aligned by element, and treats a ll 
the grids as one long array. I t  provides a computer output sim ilar 
to that of Ingrid 72 (S later 1972), a method for single grid analysis.
Basically, Prefan analysis repertory grids in terms of th e ir  principal 
components (s im ilar to "factors"and "clusters") providing the 
s ta tis tica l data upon which one can analyse the relationships between 
elements, between constructs and between elements and constructs 
(S later 1964; 1973).
All the students s ta rt with the same elements -  here genetics; 
physiology lab; anatomy; biochemistry and psychology -  and the program 
analyses the set of repertory grids e lic ite d  from the group as a 
whole.
Student Instructions for completing the repertory-grid
Each student completed the repertory-grid in an individual session 
with the author. The student was told the purpose of the study, 
given a copy of the instructions for completing the repertory grid 
and a ready made-up copy of the blank grid along with an attached 
form with the five  elements (genetics, physiology lab, anatomy, bio­
chemistry and psychology) already printed on i t .  .
The instructions were read out loud to the student as he or she read 
th e ir  own copy. Any d iffic u ltie s  in comprehension were dealt with; 
the instructions were again read out loud as the student read his 
or her own copy once more and began to complete the exercise. I t  
took each student about one hour to complete the exercise to th e ir  
satisfaction.
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'Thirteen students were randomly chosen to take part in the'study.
The student instructions and art example of the repertory-grid are 
given in Appendix 3.
Results
The complete results o f the Prefan analysis are presented in Appendix 
Three, example copies of two students' completed repertory-grids are 
also included, along with the author's interpretation of the 130 
constructs e lic ite d  from a ll the students.
Figure 5.2 is a composite diagram showing the relations between the 
elements, the constructs and the relations with each other. The f i r s t  
component lies  on the horizontal axis and accounts fo r 38.7% of the 
total variation of the students' views of the five elements (subjects) 
of the degree course. The second component lie s  on the vertica l axis 
and accounts for 29.1% of the variation; so in a l l ,  components one 
and two account fo r 67.8% of the total variation.
The elements were placed on the diagram by taking th e ir  loadings on 
the f i r s t  two components as co-ordinates (see computer output, Appendix 3). 
with reference to the origin of the two components. S im ila rities  and 
differences are determined by the distances between them. Elements 
2 and 3, the physiology lab and anatomy, are therefore viewed as 
sim ilar in th e ir effects, as are elements 1 and 4 (genetics and bio­
chemistry). Element 5, psychology, is not related to any of the 
others.
The relations between the constructs are shown by drawing a c irc le  of
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convenient radius around the distribution of the elements, with its  
centre at the orig in . The ra tio  of the loadings of each construct on 
components 1 and 2 (see Apendix 3) defines a direction from the origin  
of the graph which is plotted on the circumference of the c irc le , with 
•opposite poles of the constructs projecting from the circumference 
(S later 1973). S later summarises thus:
"In short, the diagram shows the relations among the 
• . elements and among the constructs, and th e ir relations  
with each other as w ell. The plane i t  uses is the one 
where they can be shown with maximum accuracy. The 
degree of accuracy depends on how much of the variation  
recorded in the grid is observed by the la ten t roots of 
the f i r s t  two components."
(S later 1973, p 17)
(In  this case, .67.8% of the variation is recorded by the la ten t roots 
of the f i r s t  two components'.)
A ll of th e .130 constructs are plotted round the circumference of the 
c irc le , with major groupings at each pole of the two components.
Only those constructs most closely associated with the elements are 
considered here. .
Tables 5.1 , 5 .2 ,and 5.3 l i s t  the constructs most closely associated 
with the elements. Figure 5.3 summarises these results diagrammatically.
the Students1 Views of the Five Courses (Elements)
What follows is a narrative analysis of the students1 views of the 
fiv e  courses (elements) based on the constructs most closely associated 
with each course, as lis ted  in Tables 5.1 , 5.2 and 5.3. Direct 
quo ta t ions:: from constructs are placed in quotation marks; numbers
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Table 5.1 Constructs most associated with the Physiology Lab Course 
and Anatomy
Constructs 8 9 11 16 17 18 19 20 27 23 29 ;30
( 36) 31 33 36 37 43 51 57.60 63 67 - 68 71
72 74,76 77 79 30 81 34 38 100 106 122
125 ■
Construct
8 Has ‘hard* standpoint -  discussion d if f ic u lt  since opinions 
don’ t  exist -  only facts
9 Blocks of work Can;Mook at a ll terms/concepts and fu lly  
understand without having to worry about other parts of 
degree course
11 Links-up with other parts of course
16 Time Limited - emphasis on fin ishing experiment
. 17 Helps 'explain' other course subjects
18 Involves experimentation - helps in understanding lectures
20 Learn many techniques in short space o f time. VT take up
lo t of time
27 Involves writing reports .*. Can refer to at exams .*. good
28 Well organised Supervisors available and interested
29 Involves l i t t l e  thinking - boring
30 Demonstrators 'push' you. Have to get d e fin ite  results 
encouraged to work
31 Looks at workings of body - interesting
33 Furthers interest in course as a whole
36 Involves a high work load; write-up required
37 More useful since total knowledge in i t  is s t i l l  lim ited
43 Enjoyable and interesting
51 Makes understanding of body more complete
57 Students treated as adults
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60 No overlap of work with other modules -  good
63 Involves the body
67 Should get more time - very important to Human Biology
68 Sensibly presented and taught
71 Has s im ila rities  to other subject areas
72 I enjoy PLC
74 Interesting
76 Prefer to study this -  lik e  the lectures and practicals
77 Makes me aware of functioning of body
79 Interesting - sometimes mathematical which I enjoy
80 Favourite subject -  would lik e  to work in
81 Keen on th is /.become more involved in i t
84 Lecture material can be applied in lab -: we learn more
88 Important to have lab work
100 Brings together a whole f ie ld  of study / .  more enjoyable
106 In Human Biology Department, and with lecturers we are
fam iliar with
122 Well organised - practicals and lectures relevant to each other
125 Lab. exciting, well prepared and easily linked to practical
problems
Table 5.2 Constructs most associated with genetics and biochemistry
1. Components oneand two
Constructs 1 4 6 32 34 38 39 42 44 46 48.
l 28 _^___ 49 50 53 54 55 58 61 62 82 91 92
94 96 101 102 103104
Construct
1 Involve chromosomes - not whole body / .  not so enjoyable
4 Involve mathematics (pet rate)
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6 Link up with other subjects
32 Boring
34 Only lectures - d if f ic u lt  to remember what each part means
38 Involve understanding of brain - less understanding involved in
others
39 Lectures boring
42 Not so enjoyable since involve chemistry & chemical formulae
not so interesting
44 Lecturers make i t  uninteresting
46 Lecturer makes i t  uninteresting
48 Lecturer spoils i t  ‘
49 Dislike -  very d if f ic u lt  .*. not interesting
50 Practicals badly organised - do not help in understanding 
lectures
53 Totally irre levant to Human Biology course -  not kept interested 
in these, no variety
54 Not well presented or b u ilt into course -  loss of interest
55 Presented badly - take no account of previous knowledge -  trea t  
students lik e  kids. Do not make you feel you have gained 
knowledge .*. not so enjoyable
58 Not related to rest of course - too abstract
61 Put across in boring way - labs only demonstrators .'. l i t t l e
involvement .‘. not interesting '
62 Boring - problems not discussed clearly
82 Very confusing -  too much to learn and take in
91 D iff ic u lt  to grasp - not dealing with 'concrete1 objects as in
Physiology and Anatomy
92 Abstract - results d if f ic u lt  to understand. Cannot see direct 
results as in Physiology or Anatomy
94 Not pleasant -  have to learn formulae - cannot discuss the
subject. Can discuss other subjects and work together as group
96 Don't have to. evaluate results .*. Boring
101 Not d istinct - have less connections
102 Just lab work .*. not so interesting
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;103 Abstract lab work -  but results may be interesting
•104 Concerned with details that cannot readily be seen -
makes i t  less interesting
2. Components one and three
a) Biochemistry 
Constructs
10 Have to produce lab reports -  this is hard work
21 Supervisors not helpful; work boring/disillusioning
22 Interesting - involving a ll the students
27 Involves writing reports - can always be referred to.
Therefore useful
32 Boring ‘ !
34 Only lectures -  d if f ic u lt  to remember what each part means
45 Too many chemical reactions
74 Lectures interesting -  but no fluency in course
82 Very confusing -  too much to learn and take in
111 More enjoyable -  relates d irectly  with Human Biology
b) Geneti cs
Constructs
12 Looks at structure. Atmosphere not c lin ic a l.
15 Easy going atmosphere
25 Not sc ien tific  - write-ups not d if f ic u lt .  Copied experiment
sheet.
26 Sham - involves time but no e ffo rt or enthusiasm
44 Lecturer makes subject.uninteresting '
46 Lecturer makes subject uninteresting
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.56 Boring -  notes taken from course books -  extra reading impossible
63 Done i t  already
65 Neutral
66 Don't lik e  'b locks', i .e .  4 weeks solid genetics. Course 'slap 
happy' -  not relevant to other work
81 Keen on these .*. became more involved in them
86 Can be studied on its  own
121 Interesting - concepts d if f ic u lt  to grasp -  many factors involved
123 Interesting with direct application to Human Biology
124 Spend more time reading this up
127 Problems d if f ic u lt  to solve. Requires much thought and reading
128 Practical work enjoyable.
129 Variety in lectures. Not always straight lectures: discussions, 
questions, etc.
Table 5.3 Constructs most associated with Psychology
Constructs . 3 13 14 22 23 .35 73 . 75 78 83 85
(25) 86 97 105 112 114 115 118 119 120 123 127
: 128129130
Construct -
3 Does not deal with facts .*. don't know where you are in exam
13 Involves 'interactions' with people, not ob jec ts '- never 
finishes
14 Not linked to any other part of degree courses
22 Interesting and involve a ll students
23 Practicals a farce - stupid experiments. Poor impression of 
psychology. L it t le  purpose descernible -  not s c ie n tif ic  or 
logical
35 Looks at behaviour of man -  not so easy to apply to rest of
course, as other subjects are
73 Don't lik e  .*. d i f f ic u lt  to learn
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75 Easily bored by psychology - d if f ic u lt  to understand theories
78 Easily bored by psychology -  d if f ic u lt  to understand theories
83 Makes the course more interesting since d iffe ren t to a ll other
subjects
85 Requires you to go out and meet public as part of course
86 Can be studied on its  own
97 Relaxed because concepts involved are more fam ilia r
105 L it t le  practical work
112  -
114 Not so enjoyable as other subjects
115 Does not in terre la te  with the other subjects
118 Involves aspects not d irec tly  re la ted 'to  Man: -  not so 
applicable to Human Biology
119 Involves aspects not d irec tly  related to Man -  not so 
applicable to Human Biology
120 Least preferred because not so applicable
123 Interesting, with d irect application to Human Biology -
involves less 'drudgery1 than other subjects
127 Problems d if f ic u lt  to solve. Requires much thought and 
reading
128 Practical and enjoyable - never feel rushed as in Physiology/ 
Anatomy
129 Variety - not always straight lecture -  discussions, questions, 
etc.
130 Way i t  is often presented - d if f ic u lt  to relate to Man
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Figure 5:3- Summary diagram of the f i r s t  two components of 
' ' variation in the students' views of the five
parts of th e ir  degree course
(components 1 & 2 account for 
67.8% of the total variation)
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following certain descriptions refer to the constructs from which the 
descriptions are taken.
Physiology Lab and Anatomy (Table 5.1)
The students' positive attitude to both the physiology lab course and 
the anatomy course comes:over strongly when the constructs for these 
courses are compared with those for the other three courses. They 
are 'enjoyable', 'in te re s tin g ', 'p re ferab le ', 'fa v o u rite ', 'e x c it in g ', 
and especially in relation to the physiology Tab course the students 
are 'keen on i t '  in comparison to the others.
These two courses lin k  up with other parts of the degree course and 
bring together the whole fie ld  of study (11, 51, 71, 100). The 
students feel that they make oneiaware of the functioning of the 
body (77), and make an understanding of the body more complete and 
in general further oneJs interest in the degree course as a whole 
(51, 33).
Focussing on the physiology lab course indicates that the labs are 
thought to be well prepared and easily linked to practical problems 
(125); the fact that they are presented and taught by lectures with 
whom the students are fam iliar seems to be an important a ttribu te  in 
th e ir  favour (106) (the other three elements are not so taught), and 
the lab supervisors (demonstrators) are "available and interested", 
which again is not the case in the other lab situations (28). The 
physiology lab practicals and lectures are thought to be relevant to 
each other, and i t  was commented that the lab experimentations help 
in understanding the lectures (122, 84, 18)0
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However, the work load involved in each lab ("many techniques are learned 
in a short space of time") means that time is lim ited: and because the 
students have to produce "definite" results the work tends to involve 
l i t t l e  thinking (which can be boring) (29) and the emphasis therefore 
sh ifts  to finishing the experiments.so as to have a ll  the information 
necessary to write the lab report (16), Discussion of the v/ork 
completed in the lab (as opposed to writing the lab report) seems to 
be d if f ic u lt :  the work is construed as having a "hard" (factual) 
standpoint, one in which opinions do not ex is t, only facts , thus in 
the students' eyes making discussion and exchange of ideas about the 
work d if f ic u lt  (8 ).
Genetics and Biochemistry (Table 5.2)
Although the analysis of the students' construction of the fiv e  units 
in th e ir degree course is being derived from an analysis of components 
one and two (constituting 67.8% of the total va ria tio n ), i t  is 
necessary also to re fe r to the data provided by the interaction of 
components one and three to fu lly  describe the way in which they 
construe genetics and biochemistry since both of these load heavily 
on component three (see Appendix 3),
Components One and Two (Table 5 .2 .(1 ))
Like th e ir attitude to physiology and anatomy, the students hold 
strong views about genetics and biochemistry, When viewed from the 
interaction of components one and two. However, th e ir  attitude to 
these two courses is strongly negative. These two courses are not
enjoyable or interesting, and in fact are construed as being boring
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(constructs 3 2 ,3 9 , 55, 62, 96).
The constructs used to express th e ir attitudes to genetics and bio­
chemistry run to a long l i s t  o f criticisms which clearly indicate the 
•students' unhappiness with these two courses when compared to the other 
three (as can be seen in Table 5 .2 ).
In general, these two courses do not involve the study o f the whole 
body, as do physiology and anatomy;'(1 ): this seems to be a very important 
yardstick held by the students for determining the "worth" of any course 
involved in th e ir  overall degree course. Genetics and biochemistry 
are not related to the rest of the course (53, 54, 58), and in fac t are 
thought to be " to ta lly  irre levant to the Human Biology course" (54).
They are too abstract and d if f ic u lt  to grasp since they are not 
dealing with the concrete, as do anatomy and physiology (91, 92, 101, 
103); s im ilarly , lab results are more d if f ic u lt  to understand and one 
cannot "see" the results d irec tly  (91 ), again as can be done in the 
other two subjects. There is too much to learn (82), i t  is put 
across in a boring and confused way with no variety present (32, 39, 44, 
46, 50, 82) and involves the students very l i t t l e  (61).
F ina lly , the practicals are thought to be badly organised and do not 
help in the comprehension of the lecture material (50, 61, 102).
Components One and Three (Table 5.2' (2 ))
When component one is aligned with component three (see Appendix 3) 
genetics and biochemistry no longer have the strong relationship seen
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in Figure 5.3. Table 5.2(2) lis ts  the constructs now associated with 
these subjects. Genetics is seen as both boring (56) and interesting  
(121, 125), indicating particular views of individual students. The 
easy-going atmosphere of genetics (15) is ro t s c ien tific  (25) and in 
fact the course is thought to be a sham, involving students time but 
not th e ir e ffo rt of enthusiasm (26). This is in contrast to its  
requirement fo r thought and reading (127) and its  application to 
human biology (123). Somewhat apparently conflicting constructions, 
but I think to be expected to some degree since the repertory-grid  
method allows for individual expression.
Biochemistry is s im ilarly  construed as boring (32), interesting (22), 
confusing (82) and enjoyable (111). The supervisors are not helpful 
(21); there is  no fluency in the course (74), the work is boring and 
disillusioning (21) and there is too much to take in (82 ).
Psychology (Table 5.3)
Psychology is very much out on a limb in terms of the way the students 
have construed the five  elements of th e ir degree course (see Figure 5 .2 ). 
Attitudes to i t  are less strongly worded and there is less consensus of 
opinion compared to the two groupings of the other four elements.
In general i t  is interesting and involves a ll the students (22, 83, 123, 
128). I t  has variety (129) - teaching is not always by "straight" 
lectures, but involves discussions and other methods; i t  "makes the 
(degree) course more interesting", because i t  is d iffe ren t to the 
other subjects (83). Fam iliarity  with many of the concepts being 
taught (compared to the other subjects) makes psychology "relaxed" (17).
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And although the "problems" in i t  are d if f ic u lt  to solve (127) (th is ,
I think, refers to the resolution of issues taught in psychology, 
rather than problems of a mathematical or chemical nature) and require 
much thought and reading, the course involves less "drudgery" than the 
other subjects (123).
Unlike the other four elements which deal with "objects", psychology 
involves interactions with people, (13): the students have to go out 
and meet people as part of the course and study the behaviour of 
"Man", which does not occur in the rest of the courses (35, 85). 
Psychology can be studied very much on its  own (86); i t  is considered 
not to be linked to any other part of the degree course (14).
However, fo r some students who perhaps are less inclined to the study 
of a social science lik e  psychology, i t  is considered d i f f ic u lt  to 
learn and understand (73, 75), partly because i t  deals less with facts 
and more with hypotheses and other (perhaps) less "concrete" notions of 
knowledge (3 , 75, 114).
Some aspects of the course are thought not to be d irectly  related to 
"Man" ( i .e .  the study of "Man" as construed by Human Biologists): 
for example, the study o f experiments with rats and pigeons; these are 
the parts of the course least preferred because the students feel 
they are_not applicable to th e ir  degree course (23, 120). S im ilarly , 
the practicals are considered to be a "farce"; they are not "sc ien tific"  
or based on any "logical" premise - there seems to be l i t t l e  purpose 
discernible in them (23).
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Discussion and Conclusions
The results of the Prefan analysis of the students completed repertory- 
grids provide a clear indication of th e ir views of the five  subjects 
t which they were studying as part of th e ir Human Biology degree course.
^Several interesting points emerge from the analysis which te l l  us 
something of the way in which these students view th e ir  degree course. 
- T h e  most strik ing aspect of the analysis is the separation of the fiv e  
subject-relements into three d istinct groupings; anatomy and the 
. physiology lab course are linked together and are viewed in quite 
sim ilar ways; genetics and biochemistry are also linked together and 
viewed in a sim ilar manner (at least on the two main components: one 
and two), but in quite the opposite way to anatomy and physiology; 
and psychology is separated from a ll of the other subjects and is 
construed in quite a d is tinct way (see Figs. 5.2 and 5 .3 ).
The basis on which the subject-element groupings stands is defined 
by the constructs associated with them. I t  would seem that the 
students' associate anatomy and the physiology lab course more closely 
with the overall degree course than any of the other subjects: these 
two subjects deal with the study of the "whole body" and are the 
integrating subjects in the overall course, bringing much of the 
's tu d e n ts ' knowledge together into a view of human biology with which 
they identify . Genetics and biochemistry do not focus on the study 
of the "whole body", and generally speaking are not presented in a 
way which suggests they are an integral part of the study of human 
biology, and so to the students have less positive meaning and 
relevance to th e ir primary concern of studying human biology. Such a
view is of course arguably rather tenuous -  but the point being made 
by the students is that the study of human biology has much more to 
do with the study of anatomy and physiology than with the study of 
genetics and^biochemistry.
Of course other factors are determinants of this view. Construing 
genetics and biochemistry as "too abstract", and too d i f f ic u lt  to 
grasp (because they do not deal with the concrete, "visib le" aspects 
of the human body;, as do anatomy and physiology) suggests th a t, to 
some extent at least, the students find these two subjects more 
d if f ic u lt  to study; this may lead to the negative way in which they 
are viewed. I t  is not possible to say why this is so from the 
present study.
F ina lly , the isolation of psychology within the element space and the 
constructs associated with i t  tends to suggest that this is a subject 
which is not in the mainstream of the students' thinking in respect 
to human biology. Here is a subject which involves quite a 
differen t learning strategy than the others, and involves the study 
of "behaviour" rather than the more ".scientific" aspects of the study 
of anatomy, physiology, genetics, etc. which predominate in the 
course. Consequently, i t  is enjoyed and appreciated by some students 
who find i t  a refreshing change to th e ir  mainstream studies, and is 
viewed ind ifferen tly  and thought s ligh tly  irre levant by those students 
whose main interests may be with the more concrete, "sc ien tific"  
aspects of the course.
Besides providing an insight into the students' views of the five  
subjects being studied, these results also confirm some of the .
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previous findings concerning the physiology lab course, as discussed 
in the e a rlie r  chapters. The view that the physiology lab course is 
a major element in the overall degree course surfaces again here; the 
students'perceive i t  as a sort of core to which the rest of th e ir work 
can be linked. I t  brings together, (along with the lecture component) 
the whole fie ld  of study and is perceived as d irec tly  relevant to the 
degree -  much more so than any of the other subjects. S im ilarly , the
suggestion that i t  involves l i t t l e  thinking is voiced here also.
Relation to the Physiology Lab Evaluation
In relation to the overall evaluation study of the physiology lab
course, what do the results of the present study te ll  us?
F irs t ly , I think that these results indicate that when the physiology 
lab course is compared by the students to genetics, biochemistry and 
psychology, i t  is construed in positive, accepting terms: i t  stands out 
well in comparison. I t  is enjoyable and interesting, links up with 
the lecture course, is well prepared and organised and acts as an 
integrating subject around which knowledge from other aspects of the 
degree course can be developed.
There are, however, several misgivings about M t:
(a) there is some suggestion that i t  involves l i t t l e  thinking; th is  
was also reported in previous sections of the study where I 
suggested that this may be due to the way in which the lab work 
is presented, in a cook-book fashion with everything being la id  
out and organised for the students, thus requiring minimal 
in it ia t iv e  on the students' part.
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(b) i t  is viewed as a "hard"9 factual subject where "discussion is 
d if f ic u lt  because opinions do not ex is t, only facts". I t  is 
perhaps d if f ic u lt  to believe that this is , indeed, the case: there 
is always foom for discussion in any university course. But of 
course the students may perceive this course as factual and 
having l i t t l e  room for discussion -  which appears to be the case; 
we can only ask why they perceive i t  in this way. Several in te r­
linked possib ilities  exist: -
i )  i f  the course is taught in a "closed", factual way then the 
students might believe that i t  is made up of a series of proven 
truths which have been established beyond doubt, and therefore 
out of the realm of discussion.
i i )  s im ilarly , i f  the students are not encouraged to question what 
they are being taught they may never develop a discursive 
attitude to i t .
i i i i )  i f  l i t t l e  or no time is made available to the students for
reflecting about th e ir v/ork and discussing i t ,  then they might 
never perceive i t  in any way other than consisting of material 
tobbe learned; facts to be accumulated. There is some suggestion 
that this may be happening: both in the present chapter and the 
ea rlie r ones, students have referred to time in the lab (and in 
the course generally) being lim ited; the emphasis in the lab is 
often on getting the experiments finished in the given time 
. rather than in taking time to re flec t on the v/ork and discuss i t .
iv ) s im ila rly , i f  theyeare required to accomplish other a c tiv itie s  
which might prevent them finding the necessary time in which to
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re fle c t and discuss the work with th e ir  peers. E a rlie r in the 
evaluation reference was made to the disproportionate amount of 
time which is required to w rite the lab reports.. There was 
some indication that the students do take part in discussions 
when writing these reports, but i t  seemed that these discussions 
focussed mainly on determining the "correctness" o f results 
obtained in the lab, and other issues more d irec tly  relevant to 
obtaining a good grade for the report than participating in a 
scholarly discussion of the content of the lab work, theories 
being taught and techniques being developed. So again, there 
may be l i t t l e  time in which to discuss th e ir work.
(c) the time taken up by watching the video-tapes in the lab reduces the 
time available for completing the lab work. This confirms the views 
of the students who took part in the e a rlie r  sections::of the 
evaluation, who thought the tapes were too long.
Summary
This chapter considers the students' views of the physiology lab course 
in relation to the other subjects studied as part of th e ir  degree course.
Physiology and.anatomy are viewed sim ilarly  as being interesting and 
enjoyable. They are viewed as in terre la ting  subjects, linking easily  
with the rest of the degree course. Physiology labs are well prepared 
and organised; however, the pressure of time and the "hard", factual 
standpoint which makes discussion d if f ic u lt  are criticism s levelled  
at the course.
- 223 -
Biochemistry and genetics are not enjoyed by the students. There is 
a strong, negative attitude to the way they are taught and th e ir lack 
of relatedness to the overall degree course; they are considered to 
be more abstract than the other parts of the course.
Psychology presents variety to the course, allowing diversity  of opinion. 
Some aspects of i t  cannot be d irec tly  related to the rest of the degree 
■course, e.g. studies on rats and pigeons.
Viewing/the results in relation to the physiology lab evaluation 
.indicates that:
(a) When compared to the other subject areas, the physiology lab course 
is viewed-'in positive, accepting terms and acts as an "integrating" 
subject around which knowledge from other aspects of the degree 
course can be.developed.
(b) Misgivings about the physiology lab course revolve round:
( i )  the suggestion that i t  involves l i t t l e  thinking;
( i i )  the view that i t  is a "hard", factual subject with l i t t l e  room 
fo r discussion;
( i i i )  the attitude that the time taken to watch the video-tapes 
reduces the time available fo r completing the lab work.
ISSUE THREE
THE ROLE OF THE LABORATORY COURSE IN THE
STUDENTS1 UNIVERSITY EDUCATION
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6.1 Introduction
This chapter is concerned with issue three arising from Stage One 
of the study i .e .  the role of the laboratory course in the students' 
university education.
In Stage One of the study I indicated how important the laboratory 
course is in the students' overall degree study load: the analysis 
of the students attitudes to working in the laboratory indicated 
that they spend a considerable amount of time in the laboratory; that 
they also devote many hours researching at home or in the lib ra ry  for 
the laboratory report, as well as discussing amongst themselves the 
various questions in the report. This process of carrying -out the 
laboratory work and writing the reports is c learly a major part of 
the students curriculum, and one which we have seen, they consider 
to be of some importance in the overall development of th e ir  degree 
course.
In this chapter I want to determine what affect -  i f  any - the 
laboratory course has had on the students' perceptions of th e ir  
overall university education: does i t  change th e ir attitudes to 
th e ir education in any way? To accomplish this I had to define, to 
some extent, what a university education is so that the students' 
perceptions of the effect of the laboratory course on i t  could be 
gauged. I therefore decided to define i t  in terms of "the aims of a 
university education" as defined by university educators. Because 
this study is only part of a larger evaluation study, I had to lim it  
its  scope somewhat. I therefore chose to only investigate the a ffec t  
of the laboratory course on the students attitu tdes to those aims 
which they held to be important.
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6.1 Some Preliminary Questions
To be able to determine the effect of the laboratory course on the 
students'education (as defined by the aims) three questions have to 
be considered:
1. What were the students' attitudes to the university aims 
BEFORE taking the laboratory course?
to determine i f  the laboratory course has had an 
affect on the students' attitudes to the aims i t  
is necessary to know what the students' aims 
were before taking the course
2. What were the ir attitudes to the aims AFTER taking the 
laboratory course?
this w ill indicate i f  there has been a change 
in a ttitude , and what that change is
3. What affect did the laboratory course have on the change 
in the students attitudes to the aims?
by confronting the students with the change 
that has occurred and asking them to consider V 
the affect the laboratory course might have 
had on this change, I should be able to ansv/er 
this question (as well as indicate which aims 
were actually achieved during the laboratory 
course).
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Each of these questions w ill be considered in turn, but before doing 
this I w ill discuss the methologies employed in this part of the 
study.
6.3 Methologies
This section of the chapter w ill consider
a) the method of choosing the university aims
b) choosing an appropriate method of assessing the 
students' attitudes to them
c) choosing a method of analysing (b)
6.3.1 Choosing the university aims
The aims used were derived from four areas:
i )  the Surrey University prospectus
i i )  lis ts  of the aims of science education (qv Beard R. 1973;
Cowan J. 19 )
i i i )  documents and papers on the aims of universities (Brosan 
et a l . 1971; Brosan 1971; Carter 1971; Francis 1978;
Fulton 1971; Miblett & Pole 1972; Mast 1974; O liver & Shaver
1966; Weinsten 1975)
iv ) statements on the aims of universities made by 32
participants at the Surrey University Teaching and Learning 
course of 1976 (kindly made available by Vivien Hodgson, 
course evaluator).
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In i t ia l ly ,  I made a l is t  of possible aims, which ran to over four 
hundred; these were reduced to about two hundred. I then categorised 
these into the four areas of the aims of public education proposed 
by Downey (av Stake 1970) viz:
in te llectual aims 
social aims 
personal aims 
vocational aims
Judges (university s ta ff and other research students in educational 
technology) were then asked to check my categorisations, and several 
changes were made, shifting aims from one area to another. A fte r ' 
th is , I chose twenty aims from each area, giving eighty aims in a ll 
which would be used in the study. The aims are lis ted  in Table 6 .1 .
6.3 .2 Choosing an appropriate method of assessing the students' 
attitudes to the aims
Since I wanted to determine which of the 80 aims were important to 
the student, and which were not, I had to decide on an scaling 
technique which would give me this information and which, at the same 
time, would be easily understood by the students. Asking the students 
to rate each aim on a Likert scale would have been extremely d if f ic u lt  
and tedious for them: i t  would be d if f ic u lt  to rea lly  judge the 
importance of each aim and hence they would probably have rated them 
a ll in a positive way, since a ll the aims would easily have been of 
equal importance to them. Ranking 80 aims would also not have been 
a viable proposition. Q-sorting (Stephenson 1953) offered a suitable 
solution since i t  incorporates both scaling and ranking.
Table 6.1 AIMS STUDY
THE AIMS OF UNIVERSITY
PERSONAL
P 1 Have developed a trained mind
P 2 Be generally 'educated'
P 3 Be able to appreciate culture
P 4 Have an understanding of the variety and intensity of
human emotion
P 5 Be aware of impulse and other aspects of our affective nature
P 6 Have developed your a b ility  to come to terms with your
problems and overcome them 
P 7 Be a well developed individual
P 8 Have developed enhanced s k ills  in a r t is t ic  creation
P 9 Have an all-round development of your personality
P 10 Have developed moral awareness
P 11 Have developed self-reliance
P 12 Have developed an increased awareness
P 13 Have a ll round accomplishments
P 14 Have broadened your view of l i f e
P 15 Have developed maturity
P 16 Be a sensitive, informed and capable individual who w ill
play a part in keeping our culture (a r t is t ic  heritage) a live  
P 17 Have developed the frame-work for a purpose in l i f e
P 18 Have fu lly  realised your potential -  recreational and working
P 19 Be generally ' enriched'
P 20 Have developed a sensitiv ity  for others
Table 6.1 (continued) >
AIMS STUDY
THE AIMS OF UNIVERSITY
SOCIAL
S 1 Be imaginative and sensitive to other people
S 2 Have a deepened understanding of yourself and other people,
thus enabling you to develop more to lerant attitudes  
S 3 A b ility  to work towards mutually acceptable solutions
S 4 Be socially 'aware'
S 5 Have social confidence
S 6 A b ility  to accept and practise the highest professional
standards of in teg rity , compassion and service to ones 
fellow men
S 7 A b ility  to work at various levels in a non-academic
environment
S 8 Have an understanding, and wish to develop, the s k ills  and
resources of the human race so as to enable its  growth and
development
S 9 A b ility  to speak with authority and give acceptable leader­
ship in some area 
S 10 A b ility  to acknowledge other peoples' views
S 11 A b ility  to play a role in the transmission of common
- standards of citizenship 
S 12 Have the necessary s k ills  to enable you to play a satisfying  
part in society
S 13 A b ility  to play a part in the rational direction of social 
affa irs
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Table 6.1 (continued)
AIMS STUDY
THE AIMS OF UNIVERSITY
SOCIAL
S 14 Capability of operating with colleagues and other 
professionals in your future career 
S 15 A b ility  to communicate with others
S 16 A b ility  to play a part in transmitting cultural heritage -
the c iv ilis a tio n  -  o f our society 
S 17 Have a better understanding of the world 
S 18 A b ility  to work as part of a team
S 19 An understanding of working conditions and the effects of
our organisation on society at large 
S 20 An awareness of the moral, social, economic, p o litic a l and 
sc ien tific  problems of society
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Table 6.1 (continued)
AIMS STUDY
THE AIMS OF UNIVERSITY
INTELLECTUAL
I 1 A b ility  to obtain information e ffic ie n tly
L 2 A b ility  to deal creatively with problems encountered
I 3 A b ility  to think creatively, imaginatively and in abstract
terms
I 4 A wish to acquire knowledge for its  own sake
I 5 A scholarly concern for accuracy
I 6 Capability of in te llig e n t decision making
I 7 A b ility  to study independently
I 8 A b ility  to teach yourself
I 9 A b ility  to derive and formulate the answers to questions
without direction  
I 10 A b ility  to analyse problems c r it ic a lly  and objectively
I 11 A b ility  to reason for yourself
I 12 A b ility  to express thought lucid ly and pertinently when
required to use the written and spoken word 
I 13 Be wide in your range of interest in your subject
I 14 Development of adaptability, i .e .  an a b ility  to cope with
changing patterns of knowledge
I 15 Development of a habit of disciplined, rational thinking
I 16 Enthusiasm for learning
I 17 A b ility  to keep up with the advancement of knowledge in
your fie ld  and know how to extend i t
I 18 Realise that the study of a subject has in te llec tu a l and
sc ien tific  value in its  own right
Table 6.1 (continued)
AIMS STUDY
THE AIMS OF UNIVERSITY
INTELLECTUAL
I 19 A real mastery of your subject and its  application
I 20 A b ility  to see and comprehend opposing viewpoints
without sacrific ing your own
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Table 6.1 (continued)
AIMS STUDY
THE AIMS OF UNIVERSITY
PRODUCTIVE/VOCATIONAL
V 1 Be a trained specialist required by an industrial society
V 2 Have acquired s k ills  necessary in the performance of
socially approved tasks
V 3 Have acquired the s k ills  necessary in the general division
of labour
V 4 Have acquired the facts and s k ills  for a vocation
V 5 Have had the opportunity to see at f i r s t  hand the wide
range o f employment possib ilities  for graduates in a 
modern industrial and commercial society
V 6 A b ility  to apply and extend academic standards to
vocational work
V 7 A b ility  to apply your knowledge d irec tly  to the aims and
needs of society
V 8 A b ility  to contribute to the national industrial research
e ffo rt
V 9 Have the necessary professional s k ills
V 10 Be trained for a job
V 11 Be prepared for managerial posts in future work
V 12  A b ility  to relate technological material to public
a ffa irs
V 13 Have acquired the standards, modes of thought and s k ills
appropriate to a fie ld  of study
V 14 A b ility  to apply your knowledge to practical subjects
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Table 6.1 (continued)
AIMS STUDY 
THE AIMS OF UNIVERSITY
PRODUCTIVE/VOCATIONAL
V 15 A b ility  to think in the way people in your future
professions think
V 16 Capability of practical judgement
V 17 The understanding of the in terd iscip linary nature o f
many professional problems
V 18 A b ility  to apply knowledge in new situations
V 19 A b ility  to obtain a high standard of liv ing
V 20 Have a degree of competence in your subject
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Q Sorting
Q-sorting is part of what Stephenson calls Q Methodology:"a set of 
s ta tis t ic a l, philosophy of science and psychological principles.
With Q, studies are individual, analysing single propositions" 
(Stephenson 1953). Q techniques deal with the correlational analysis 
of individuals, as opposed to R techniques which deal with the 
correlational analysis of tests.
Stephenson emphasises that Q Methodology is grounded in the philo­
sophy of humanists, historians and c lin ica l psychologists and deals 
with concrete behaviours of individuals: "The total person in action 
is our concern" (p .2).
Q technique has been used in a wide variety of research studies, 
ranging from sociology and education to communication and p o litic a l 
science. Brown (1968) presents a bibliography of Q technique and 
its  methodology and Cohen (1976) describes some of its  uses in the 
specific f ie ld  of educational research.
Essentially. Q-sorting consists of forcing the students to decide 
the re la tive  importance of each aim by sorting them into "prio rity"  
bundles. Each aim is presented on a card and the students decide 
whether or not i t  is important to them, then place i t  in  one of 
several bundles ranging from bundles of "most important aims" to 
bundles of "least important aims". The number of "p rio rity" bundles, 
arid the number ("frequency") of aims in each bundle, is determined by 
the researcher so that the distribution of aims from "most important 
for me" to "least important for me" approximates to "normality".
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I chose nine bundles, with the frequency of aims as shown below:
MOST IMPORTANT AIMS LEAST IMPORTANT AIMS
FOR ME FOR ME
BUNDLE: 1 2 3 4 5 6 7 8 9
FREQUENCY 
OF AIMS
IN Q-BUNDLES:4 6 10 12 16 12 10 6 4 (= 80)
SCORE GIVEN
TO EACH AIM: 8 7 6 5 4 3 2 1 0
When this is completed, the researcher scores the results by giving 
every aim in each separate bundle the same score, as is also indicated 
in the figure above; so that the aims in bundle one (the most import­
ant aims) receive the highest score, those in bundle two the second 
' h i g h e s t  score and so on, down to the aims in bundle nine (the least 
important aims) which receive a score of 0 each.
The completed Q-sorting of the 80 aims is then ready fo r s ta tis tic a l 
analysis, to which I w ill now turn.
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( I t  is worth emphasising at this point that we are investigating
the importance to the students of the university aims; this approach
*
d iffers  from asking the students to state the general importance of 
the aims; their s u ita b ility  as goals of education, and so fo rth ).
6.3 .3 Choosing a method of analysing the students1 Q-sortings
Having ensured that I could distinguish between the important and the 
unimportant aims of each student by employing Q-sorting, I wanted a 
method of s ta tis tica l analysis which would re fle c t th is , but for the 
whole group of students. Cluster analysis seemed to be the best 
choice; this essentially draws up correlations and relationships 
between the scores of each individual student on the aims of Q- 
sorting. Those students with sim ilar score-profiles are grouped 
together to form a "cluster" of students; each cluster is d iffe ren t 
from any other in its  attitude to the importance of the aims.
As Entwistle and Wilson point out "In cluster analysis, people who 
have attributes in common are placed together in groups. Clusters 
are thus used to describe profiles of scores which have a high degree 
of sim ilarity" (Entwistle and Wilson 1977, p .123).
I t  is thought that in the fie ld  of empirical research, cluster analysis 
may o ffer a major step forward,(Entwistle 1973).
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6.4 The Study
A few weeks prior to commencing the laboratory course the human 
biology students were asked to perform a 0-sort of the eighty 
university aims of education. Each aim was presented on a separate 
card and a fu ll set of instructions was followed by each student.
The precise instructions given to the students are given below
6.4.1 Aims Q-sorting instructions
A le tte r  requesting the students' help and explaining the purpose 
of the research was included with these instructions
CARD SORTING EXERCISE
“Please read these instructions carefully before carrying out the 
exercise:
'There are 80 cards with a statement on each card.
Each statement is a possible aim which students might hope to have 
achieved a fte r 3-4 years university education, for example:
To be trained for a job
To be imaginative and sensitive to other people
A b ility  to apply knowledge in a new situation
A real mastery of your subject and its  application etc.
I would like  you to consider each aim and decide how important i t  is 
for you, and place i t  in the appropriate 'importance' bundle as shown 
in the diagram over page, p e  Figure 6.11
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So that Bundle 1 contains the cards with your four most important 
aims, finishing with Bundle 9 which should contain the cards with the 
four least important aims for you.
You w ill probably find i t  easiest to separate the cards into three 
bundles f i r s t  of a l l :  the most important aims, the aims you are 
unsure of and the least important aims. Then you can proceed to 
sort these into the bundles as shown in the diagram. When finished, 
please check that each bundle has the correct number of cards in i t .
When you have done th is , place each bundle in its  appropriate envelope 
[envelopes, provided were clearly marked "Bundle .1" e tc .] and seal i t ,  
and replace the nine envelopes in the large 'return ' envelope, and 
return i t  to me via internal mail (Internal mail is collected at 
Court Offices and the Human Biology Department o ffic e ).
S tr ic t confidentia lity  is ensured throughout this project.
Thank you for your assistance 
David McConnell
Institu te  for Educational Technology"
6.4.2 Cluster Analysis
The result of each student Q-sort was tabulated for la te r  s ta tis tic a l 
analysis. Twenty-five out of the th ir ty  five  students in the human 
biology class completed a Q-sorting of the aims.
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A year la te r , a fte r having completed the three term laboratory 
course the same students who had completed the Q-sorting before were 
asked to re-sort the cards; twenty of the original twenty-five offered  
to do th is . These results were also tabulated for la te r  analysis.
The results of both years were submitted separately to cluster 
analysis, using the Cluster Analysis Package - Clustan 1A -  devised r 
by the University of Bradford Computing Laboratory (1975). The 
analyses were carried out by link with the University of Manchester 
Computer. Several possible cluster analyses are available: Ward's 
method was the one chosen for this study.
Since I was only interested in the e ffect the laboratory course had
on the students' attitude to th e ir important university aims, I had
*
to distinguish between the"important" aims and a ll the others fo r each 
cluster of students. I decided that only those aims in each cluster 
having a score of 8, 7 or 6 in the Q-sort could be considered to be 
important -  and only i f  they occurred at a 60% frequency in each m: 
.c lu s te r .( i.e . if .th e re  were ten students in a cluster then a t least six 
of them would have to have given any one aim a score of 8, 7 or 6 fo r  
i t  to be considered "important"). Because of the nature of the Q- 
sort distribution this method produced small numbers of "important" 
aims in each cluster of students (All the numerical data re la ting  to 
this chapter are given in Appendix 4)
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65 Results
As I pointed out e a rlie r , before establishing what effect the 
laboratory course has had on the students' attitudes to the univers­
ity  aims I have to establish that a change in th e ir attitudes has 
taken place over the period of the laboratory course. I shall 
therefore f i r s t ly  consider the students aims prior to taking the 
course; I .w i l l  then consider the ir aims a fte r having finished the 
course. F ina lly , I w ill consider the changes which occurred and 
then discuss the students' perceptions of the role of the laboratory 
course in effecting these changes.
6.5.1 The students' aims prior to taking the laboratory course
The cluster analysis of the students prior to taking the laboratory 
course produced three d is tinct clusters of students on the basis of 
the scores given to the aims in the Q-sorts. Figure 6.2 is the 
graphical printout from the computer analysis. The students are 
arranged on the basis of the score-profiles produced by the Q-sorts, 
with, interconnecting lines indicating the ir relationships. Deciding 
on where the cu t-o ff line for distinguishing groups should be is 
fa ir ly  subjective. I f in a lly  decided on just above 9.545 -  producing 
three clusters - for several reasons:
i )  I subjected the data to several other of the cluster 
analyses methods in the Clustan package and compared 
the profiles of each. Although d iffering  in some 
deta ils , each one suggested there were three d is tin c t 
clusters of students.
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Figure 6.2 Student Clusterings -  Pre-lab
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i i )  I also scanned the Q-sort profiles of the students 
in each cluster to see i f  the cluster analysis "made 
sense" in terms of the actual important aims of each 
student in the cluster: this again seemed to confirm 
that there were three d is tinct clusters.
Each cluster w ill be considered in turn
Cluster 1
Cluster one comprises 14 students and is the largest grouping.
Table 6.2 indicates this cluster of students' important aims. Six 
of the nine aims are from the "Personal" dimension and are concerned 
with self-development e.g. "Be a well developed individual"; "Have 
broadened your view of l i f e " ,  and so on. The other important aims are 
spread between the "Social" and "In te llectual" dimensions, but again 
emphasise personal aspects of these dimensions, e.g. "Communicate 
with others"; "Reason for yourself".
It  should be pointed out that this cluster of students’ important aims 
ranges over three of the four original categories (a ll the other 
student clusters also include aims from more than one category). In 
trying to characterise these student clusters I had to , therefore, 
take into account the overall intent of the students’ important aims. 
In the case of this cluster, i t  is clear that the students’ overall 
concern is with th e ir personal development, so I can characterise 
them as:
PERSONAL
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Discussion
This cluster of 14 students focus its  attention on attain ing a 
complex of aims which are very much concerned with the students as 
developing, maturing adults. Their concept of a university educat­
ion is of one which not only provides them with a real in te llectual 
training and perspective: one which enhances th e ir a b il ity  to reason 
for themselves and to make in te llig e n t decisions, thus train ing them 
in self-expression (in te llectual aims which are "trad itio na lly"  
associated with higher education and which would probably be widely 
supported by most university teachers) -  but also one which looks to 
the university for some guidance and experience in th e ir own personal 
and social development.
Table 6.2 Aims Prior to Laboratory Course
Cluster 1 Important Aims
P 7 Be a well developed individual
P 9 Have an a ll round development of your personality
P 14 Have broadened your view of l i f e
P 15 Have developed maturity
P 17 Have developed the framework for a purpose in l i f e
P 20 Have developed a sensitiv ity  for others
S 15 A b ility  to communicate with others
I 6 Capability of in te llig e n t decision making
I 11 A b ility  to reason for yourself
Characterisation:
PERSONAL
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Cluster 2
The second cluster of students has less than half the number in 
Cluster 1, comprising six students. The important aims for this  
cluster are: six vocational aims, which express a wish for job 
training above a ll else; three personal aims emphasising personal 
development, and three in te llectual aims emphasising the application 
of knowledge and reasoning - aims which seem to give extra emphasis 
to the cluster's main in terest in an instrumental education (qv 
Table 6 .3 ). These students are best characterised by:
VOCATIONAL
Discussion
In direct contrast to Cluster 1 this cluster emphasises vocationally  
oriented aims. The students are certainly not uninterested in th e ir  
personal development - they emphasise three such aims also emphasised 
by Cluster 1; s im ilarly , there is some concern over the development 
of some in te llectual aims, especially those dealing with s e lf reason­
ing and problem solving. But this cluster's m ain emphasis is on the 
vocational aspects of a university education, with the dominant 
emphasis being on job-train ing .
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Table 6.3 Aims Prior to Laboratory Course
Cluster 2 Important Aims
P 7 Be a well developed individual
P 9 Have an a ll round development of your personality
P 15 Have a developed maturity
I 11 A b ility  to reason for yourself
I 10 A b ility  to analyse problems c r it ic a lly  and objectively
I 19 A real mastery of your subject and its  application
V 4 Have acquired the facts and s k ills  for a vocation
V 6 A b ility  to apply and extend academic standards to
vocational work
V 9 Have the necessary professional!: s k ills
V 10 Be trained for a job
V T3 Have acquired the standards, modes of thought and s k ills
appropriate to a fie ld  of study
V 14 A b ility  to apply your knowledge to practical subjects
Characterisation
VOCATIONAL
Cluster 3
The th ird cluster comprises five  students. Unlike the other two 
clusters, this one is not interested in the enhancement of aims d irec tly  
associated with th e ir personal development (qv Table 6 .4 ). Seven of 
the tv/elve important aims are in te llectual ones. The other fiv e  are
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vocational, the emphasis seeming to be on the uses of knowledge. 
Bearing in mind the large in te llectual emphasis and this knowledge 
orientation of,the vocational aims, these aim can be characterised 
by:
INTELLECTUAL
Discussion
This cluster of students is distinguished from the other two clusters 
in at least two ways:
i )  they do not consider aims dealing with personal development 
to be an in tegral, or at least highly important part of 
th e ir university education.
i i )  they emphasise as being important those aims which could 
generally be described as "purely" in tellectual
Their main concern is in developing th e ir in tellectual capacities 
and in relating these to the application of th e ir knowledge in 
future study.
Table 6.4 Aims Prior to Laboratory Course
Cluster 3 Important Aims
I 6 Capability of in te llig e n t decision making
I 8 A b ility  to teach yourself
I 10 A b ility  to analyse problems c r it ic a lly  and objectively
I 11 A b ility  to reason for yourself
I 16 Enthusiasm for learning
I 17 A b ility  to key up with the advancement of knowledge in
your fie ld  and know how to extend i t
I 20 A b ility  to see and comprehend opposing viewpoints without 
sacrific ing your own
V 8 A b ility  to contribute to the national industrial
research e ffo rt
V 13 Have acquired the standards, modes of thought and s k ills
appropriate to a f ie ld  of study
V 14 A b ility  to apply your knowledge to practical subjects
V 18 A b ility  to apply knowledge in new situations
V 20 Have a degree of competence in your subject
Characterisation:
INTELLECTUAL
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Summary: The Students Aims Prior to Taking the Laboratory Course
In summary, i t  can be seen that not a ll students held as important 
the same aims for a university education; however, on the basis of 
the ir Q-sortings o f the given aims-the students could be grouped
r
into three "clusters", each cluster showing certain groups of aims 
in common. The three clusters are characterised as:
Characterisation Important Aims
Personal P7 P9 P14 PI 5 P17 P20 SI 5
16 111
2 Vocational P7 P9 P15 111 110 119
V4 V6 V9 V10 V I3 V14
3 In tellectual 16 18 110 111 116 117 120
V8 V I3 VI4 VI8 V20
Although no one cluster of students' aims is confined to any one of 
the few original categories, the aims in each cluster do lend them­
selves to fa ir ly  clear, general chatacterisation. Clusters one and 
two do share certain aims in common viz: P7, P9, P15, 111; but i t  is 
clear that aims P7, P9 and PI5 are more useful vocationally than P14, 
PI7 and P20 and so along with the strong vocational aims of V4, V5, V9 
and V10 make Cluster 2 vocationally oriented, whereas Cluster 1 1s 
orientation is more strongly toward the personal dimension. Again, 
even though Cluster 3 - characterised as in tellectual with seven 
strong "I" aims - has five vocational aims, the intent of these aims 
is c learly related to the students' in terest in in te llectua l pursuits 
e.g. VI4: a b ility  to apply your knowledge to practical subjects; VIS: 
a b ility  to apply your knowledge in new situations.
Cluster
1
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So, i t  is clear that, prior to taking the laboratory course, this  
group of students comprised three sub-groups who each held 
d ifferen t views of a university education: group one being Person­
a lly  oriented; group tv/o being Vocationally oriented and group 
three being In te lle c tu a lly  oriented.
*
6.5 .2 The Students' Aims After Taking the Laboratory Course
The cluster analysis of the students a fte r taking the laboratory 
course also produced three d istinct clusters of students on the basis 
of Scores given to the aims in the Q-sorts. Figure 6.3 is the 
graphical printout from the computer analysis. The three clusters 
were established using the same c r ite r ia  discussed above; the "cut­
off" point for distinguishing the clusters is at 8.439 (To 
distinguish these clusters from the previous ones, they are labelled  
1A, 2A and 3A).
Cluster 1A
Five students comprise Cluster 1A (qv Table 6.5) four of the eleven 
important aims are personal ones, four are social aims. The other 
three aims are of an in tellectual nature. This mix of personal, 
social and in tellectual aims can be characterised as:
Personal/Social/Intellectual
Discussion
None of the clusters prior to taking the laboratory course emphasised 
personal, social and in tellectual aims in nearly equal proportions:
DI
SS
IM
IL
AR
IT
Y 
SC
AL
E
- 252 -
2 0 .72:
18 .,968
i 7,21 -1 -
15.4
13.704 -
11.949 -
10..194 -
8.439
G.685 1
4.930
■3.175 i
Figure 6.3 Student Clusterings - Post-lab
  ,---
Cluster 1
 1—
Cluster 2
 1---------
Cluster 3
S T U D E N T S  (N=20)
W
AR
D'
S 
ME
TH
OD
 
CL
US
TE
R 
AN
AL
YS
IS
, 
TE
AR
 
2
,D 
M
CC
ON
NE
LL
- 253 -
this cluster of five  students is distinguished by th e ir concern for 
th e ir a ll round development. The in te llectual aims focused on here
are fa ir ly  unique to this group also, with the trend being for  
purely academic achievements (e.g. 14) -  an attitude which did not
emerge in the previous year. The wish for se lf-re liance seems to
permeate the needs of this cluster of students.
Table 6.5 Aims After Laboratory Course
Cluster 1A Important Aims
P 9 Have an a ll round development of your personality
P 11 Have developed self-re liance
P 14 Have broadened your view of l i f e
P 20 Have developed a sensitiv ity  for others
S 1 Be imaginative and sensitive to other people
S 2 Have a deepened understanding of yourself and other
people, thus enabling you to develop more to lerant 
attitudes 
S 5 Have social confidence
S 15 A b ility  to communicate with others
I 4 A wish to acquire knowledge for its  own sake
I 8 A b ility  to teach yourself
I 15 Development of a habit of disciplined, rational 
thinking
Characterisation
Personal/Social/Intellectual
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Cluster 2A
Cluster 2A (10 students) emphasises twelve aims as being important. 
Seven of these are personal aims, the emphasis being on very 
personal needs; the two social aims seem to re fle c t this trend as 
do in fact the three in te llectual ones (qv Table 6 .6 ). This cluster 
can be characterised by:
PERSONAL
Discussion
The interesting aspect of the aims of this cluster of students is 
the predominance of very personal aims related to developing maturity, 
broadening th e ir view of l i f e ,  becoming well developed individuals 
and so on.
Cluster 3A
Five students make up Cluster 3A, which emphasises thirteen aims -  
six vocational, five in tellectual and two social (Table 67 ). I have 
chosen to characterise them by:
Intellectual/Vocational/Social
Discussion
The pragmatic nature of the vocational and in te llectual aims 
predominates here. The vocational aims emphasise two needs - tra in ­
ing for a fie ld  of study, and the application of knowledge to a 
vocation. The in tellectual aims point to the uses of in te llec tua l 
pursuits, and the two social ones are concerned with relating  to 
"ones fellow men" and giving leadership.
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Table 6.6- Aims After Laboratory Course
Cluster 2A Important Aims
P 7 Be a well developed individual
P 9 Have an a ll round development of your personality
P 11 Have developed self-re liance
P 14 Have broadened your view of l i f e
P 15 Have developed maturity
P 17 Have developed the framework for a purpose in l i f e
P 18 Have fu lly  realised your potential -  recreational and
working
S 5 Have social confidence
S 15 A b ility  to communicate with others
I 6 Capability of in te llig en t decision making
I 11 A b ility  to reason for yourself
V 20 Have a degree of competence in your subject 
Characterisation
PERSONAL
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Table 6.7 Aims After Laboratory Course
Cluster 3A Important Aims
S 6 A b ility  to accept and practise the highest professional
standards of in teg rity , compassion and service to ones 
fellow men
S 9 A b ility  to speak with authority and give acceptable
leadership in some area
I 10 A b ility  to analyse problems c r it ic a lly  and objectively
I 14 Development of adaptability i .e .  an a b ility  to cope
with changing patterns of knowledge 
I 15 Development of a habit of disciplined, rational thinking
I 17 A b ility  to key up with the advancement of knowledge in
your f ie ld  and tknow how to extend i t  
I  19 A real mastery of your subject and its  application
V 6 A b ility  to apply and extend academic standards to vocational
work
V 7 A b ility  to apply your knowledge d irectly  to the aims
and needs of society
V 9 Have the necessary professional s k ills
V 13 Have acquired the standards, modes of thought and s k ills
appropriate to a fie ld  of study
V 18 A b ility  to apply knowledge in new situations
V 20 Have a degree of competence in your subject
Chara cLerisation
Intellectual/Vocational/Social
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SUMMARY: The Students'Aims After Taking the Laboratory Course
Once again, a fte r the laboratory course the students did not a ll 
hold the same aims of a university education in common. Or. the basis 
of th e ir Q-sorting of the given aims, the students could be grouped 
into three clusters, which are characterised thus:
Cluster Characterisation Important Aims
1A Personal/Social/ P9 PI 1 P14 P20 SI S2 $5 S15
Intellectual 14 18 115
2A Personal P7 P9 PI 1 PI4 PI5 P17 P18
S5 S I5 16 111 V20
3A In tellectual/Vocational/ S6 S9 110 114 115 117 119
Social V6 V7 V9 V13 V18 V20
As in the situation prior to the laboratory course, no one cluster 
has aims solely in one of the four original categories. Clusters 1A 
and 2A share three personal aims - P9, Pll and PI4. Cluster 1A, how­
ever, also emphasises strongly social and in te llectual aims and thus 
warrants the characterisation Personal/Social/In te llectual. Cluster 
2A emphasises four other "P" aims making seven in a l l ; the social and 
in te llectual aims lend emphasis to the overall personal in te res t, so 
making i t  suitable to characterise this cluster of students Personal.
Cluster 3A is the only one to emphasise vocational aims, six in a l l ;  
there are also five  in tellectual aims, one of which (115) is also 
held by Cluster 1A, and two strongly Social aims, thus suggesting the
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characterisation Intellectual/Vocational/Social (with the emphasis 
on In tellectual and Vocational).
I t  is clear that a fte r taking the laboratory course the students 
could be placed into three sub-groups viz: Group 1 Personal/Social/ 
In te llec tu a l; Group 2 Personal; Group 3 In tellectual/Vocational/
Social.
6.5 .3 Discussion
Figure 6.4 presents the details of the pre and post laboratory clusters, 
and the movements of students from one cluster to another. I t  w ill 
be convenient to in i t ia l ly  consider the changes in the clusters from 
the pre-laboratory to the post-laboratory period before considering 
the results in general.
Changes from pre-laboratory to post-laboratory 
Cluster 1 Changes
Of the 14 students comprising Cluster 1 (Personal o rien tation ), fiv e  
moved into Cluster 1A, four into Cluster 2A, three into Cluster 3A 
and two were "lost" from the sample ( i .e .  either declined to take part 
in the post-laboratory Q-sorting or were not available at the tim e).
The students moving into Cluster 1A v/ere the exclusive members of 
that cluster; apart from retaining aims P9 14 and 20 and S15 from th e ir  
pre-laboratory Q-sorting, they exhibited considerable change in th e ir  
attitude to the important aims. The very strong Personal orientation  
of the pre-laboratory period gave way to a broader attitude encompassing 
Personal, Social and In tellectual aims.
Figure 6.4 Pre-Laboratory and Post-Laboratory Clusters, Indicating:
a) that students changed Clusters, pre and post laboratory
b) that the aims of the students changed
PRE-LABORATORY (N = 25}
(indicating most important aims) ^
 — — ---------- :----- ---------- f a *
CLUSTER 1 (N = 14) '
PERSONAL
P7 9 14 15 17 20 
SI 5 
16 11 
V -
5 students
POST-LABORATORY (N = 20) 
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SI 2 5 15 
14 8 15 
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Those moving into Cluster 2A (4 students) changed th e ir aims l i t t l e ,  
retaining many of the Personal ones of the pre-laboratory period, 
and adding a vocational one (V20) which seems to add more to the 
Personal orientation than to any change to a Vocational orientation.
the three students moving into Cluster 3A exhibit a complete change 
of attitude to the aims. Not one of their pre-laboratory aims is  
retained, and the orientation is swung completely away from Personal 
to an Intellectual/Vocational/Social one.
Students
Clusterl(N = 14) 5 into Cluster 1A : P S I
Personal 4 into Cluster 2A : P
3 into Cluster 3A : I V S 
2 "Tost"
Cluster 2 Changes
Six students made up Cluster 2 (Vocational orien tation). Five o f 
these students moved into Cluster 2A, Personal orientation (one was 
lost to the study) of th e ir original aims, four were retained v iz:
P7 9 and 15 and 111. The most striking feature about these five  
students is .th e ir  complete loss of interest in Vocational aims from
the pre- to the post-laboratory period: in the post-laboratory period
they exhibit strong attitudes to Personal aims, not Vocational ones.
Students
Cluster 2 (N = 6) 
Vocational
5 into Cluster 2A : P 
1 "lost11.
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Cluster 3 Changes
Of the five  students comprising Cluster 3 (In te llec tua l o rien tation ), 
two moved into Cluster 3A (In tellectual/Vocational/Social) ,  one 
moved into Cluster 2A (Personal) and two were "lost" to the study.
The two students moving into Cluster 3A retained fiv e  of th e ir  pre- 
laboratory aims v iz: 110 and 17 and V I3, 18 and 20. However, the 
aims on which they focused th e ir attention in the post-laboratory 
period s t i l l  were within th e ir original categories of I and V, 
although of course the particular aims changed. They also showed 
an"interest in two Social aims not previously held important by them 
(S6 and 9).
The student moving into Cluster 2A exhibits greater change, moving 
from an In tellectual orientation in the pre-laboratory to a Personal 
one in the post-laboratory period
Students
Cluster 3 (N = 5) 2 into Cluster 3A : I V S
In tellectual 1 into Cluster 2A : P
2 "lost"
General Observations
Several general observations can be made about these trends:
1. Two-thirds of the. students showed strong changes in th e ir  
orientation to the aims from the pre-laboratory to the post­
laboratory period:
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. a) five  students changed from a strong Personal orientation  
(Cluster 1) to a more diverse Personal/Social/Intellectual 
one
b) three students changed from a strong Personal orientation  
to an Intellectual/Vocational/Social one
c) five  students moved from a strong "job directed"
Vocational stance (Cluster 2) to a strong Personal 
orientation
d) one student changed from a strong In te llectual stance 
(Cluster 3) to a strong Personal one.
The other one th ird of the students changed l i t t l e  in th e ir  
orientation to the aims
a) four students moved from a strong Personal cluster 
(Cluster 1) to an equally strong Personal one in the 
post-laboratory period
b) two students moved from a strong In tellectual orientation  
(Cluster 3) to a sim ilar one in the post-laboratory period 
(Cluster 3A)
O verall, there was a decrease in Vocational aims from the pre­
laboratory to the post-laboratory period (especially in strong, 
job centred vocational aims).
There was an increase in Social aims from the pre-laboratory 
to the post-laboratory period. Only one Social aim -  S I5 -'was 
evident in the pre-laboratory period, changing to six in the post- 
laboratory period.
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5. There was a "moderate" increase in the importance of in te llectual 
aims from the pre-laboratory to the post-laboratory period.
A summary of the pre and post laboratory clusters indicates these 
changes:
Pre-laboratory
Cluster 1 Personal 
Cluster 2 Vocational 
Cluster 3 In tellectual
6 .5 .4 Some general considerations
The dramatic changes shown by two thirds of the students suggest that
these students were possibly rethinking the purpose of th e ir  educat­
ion in the intervening period of the two parts of this study, leading 
to a radical refocusing of th e ir position. These strong changes in
the importance ascribed to the aims are not from one overal1 position
to another, but from several d ifferen t positions to several other 
d ifferent positions. There are changes from strong Personal orien tat­
ions to more diversified ones of Personal/Social/Intellectual and 
Intellectual/Vocational/Social stances;from strong Vocational (job 
oriented) and strong Intellectual stances to equally strong Personal 
ones. A ll of these changes might be interpreted as struggles toward 
an increased meaning in the students' university careers, a phenomenon 
reported by Perry (1970) besides others. Whereas Perry's work was 
concerned with plotting changes in the way students think about know­
ledge, authority and "truth", the present study concentrates only on 
the changes occurring in the students' attitudes to the importance of 
university aims, but indicates that within this sphere students do also 
change.
Post-laboratory
1A Personal/Social/Intellectual 
2A Personal
3A Intellectual/Vocational/Social
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On looking through the lite ra tu re  there seems to be few systematic 
studies of the changes which occur in students'aims of a university 
education. However, there are several studies with which the results 
of the present study seem to compare closely: they are a study of the 
objectives of students at an Australian university (Katz and Katz 
1968); a study of polytechnic students objectives (Oxtoby 1971); a 
study of students reasons for going to university (Startup 1972) and 
the generalised results of comparable American studies (Feldman et 
a l. 1969).
Table 6.8 provides a comparison of the aims important to the f i r s t  
year Australian students and those corresponding aims of importance 
to the pre-laboratory ( f i r s t  year) and post-laboratory (second year) 
students in the present study. Six aims are important to both the 
Australian students and the pre-laboratory ( f i r s t  year) students, in 
the areas of vocational, personal and in te llectual interests (and 
possibly s o c ia l,if  aim 7 is considered - but I think the Australian 
conception of this is more in te llectual than socia l). The major 
difference is that the Australian students emphasise social aims which 
the pre-laboratory students do not.
This situation changes when the post-laboratory (second year) results  
are compared with the Australian results; the swing to an emphasis on 
social aims by the post-laboratory students compares more closely to 
the Australian students' perception of the importance of a university  
education.
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Table 6.8 Australian Students and the Physiology Laboratory 
Students Important Aims Compared
The eleven most important 
aims of the f i r s t  year 
students in the Australian study 
(Katz and Katz 1968)
1 Provide vocational tra in in g , develop 
ski 11s and techniques di rec tly  
applicable to a career
2 Develop tolerance of the views and 
opinions of others
3 Develop students a b il i t ie s  to get 
along with d iffe re n t kinds of people
4 Develop students knowledge and 
interests in community, national 
and world problems
5 Develop independence
6 Develop a b il i ty  to do s ign ificant 
independent research
7 Develop a b il i ty  to take part 
in discussions
8 Provide some understanding of the 
basic concepts of both the sciences 
and humanities
9 Develop students' moral capacities, 
ethical standards and values
10 Provide a thorough train ing in 
one specific f ie ld  of study
11 Develop a b il i ty  to w rite  luc id ly  
and correctly
Most closely appearance of aims 
corresponding as important aims 
aims in in*present study 
present study
PRE-LAB ■
(1st year)
VI 4 9 10
52 10
53 14 
S13 16
Pll 8 6 7 9
19 17 
S15 (10?)
P2 7 9 19 
P10 S20
Yes 
(Cl 2 )
No
No
No
POSS 
(Cl 1 2) 
Yes 
(Cl 3)
Yes 
(Cl 1)
Yes 
(Cl 1 2)
No
Yes 
(Cl 2 3)
POST-LAB 
(2nd year)
Yes 
(Cl 3A) ;
Yes 
(Cl 1A)
Yes 
(Cl 3A)
NO
V I3 20 
112 No
Yes 
(Cl 1A 2A) 
Yes 
(Cl 3A)
Yes 
(Cl 1A 2A)
Yes 
(Cl 1A 2A)
No
Yes 
(Cl 2A 3A)
No
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The importance of vocational and in te llectual aims to f i r s t  year 
students seems to be a general trend and is noted by Oxtoby (1971),. 
Startup (1972) and Feldman et a l . (1967). Only those students in 
Startup's study emphasised personal, aims as being important as well 
(Startup 1972 p .327); indeed Oxtoby (1971) suggests that in general 
personal and social aims do not figure high in students important 
aims.
The only information on change of importance o f aims is found in the 
American studies (Feldman et a l. 1969), which indicate that in general 
by the time students are in th e ir senior year the emphasis on vocat­
ional aims has decreased and the importance of in te llectual ("general 
education") aims has increased.
The results of the present study generally concur' with the results of 
these other studies: in te llectual and vocational aims are of importance 
in the f i r s t  year (pre-laboratory), and by the second year (post­
laboratory) the vocational emphasis is reduced and the in te llec tu a l 
one has become somewhat stronger. But there are important differences: 
there is a very strong interest in the promotion of personal aims by 
the f i r s t  year students in the present study, an interest reported by 
only two other authors (Katz and Katz 1967 and Startup 1972); and there 
is a strong emergence of social aims in the second year students, a 
trend not reported by any of the other authors.
The differences in methodology of the studies, cultural backgrounds, 
student subject areas, and types of institutions which form the back 
cloth to these studies makes i t  d i f f ic u lt ,  and not en tire ly  wise, fo r  
comparisons to be made. The emergence of the importance of the
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personal dimension in the f i r s t  year students' education in the 
present study, and the increase in social aims by the second year 
are interesting points of departure from the results of the other 
studies: i t  seems unreasonable to accept the b e lie f that personal 
and social aims are of l i t t l e  importance to students (Oxtoby 1971 
p.88). The small-scale nature of the present study cautions against 
generalising from the results, but i t  would be interesting and worth­
while to replicate this study on a larger scale to determine its  
general veracity.
. 6 . 6  What Effect Did the Laboratory Course Have on the Changes in 
the Students' Attitudes for the Aims?
Having ascertained that there was a change in the students1 attitudes  
to the aims from the period prior to the laboratory course to that 
a fte r the laboratory course, I can now consider the role that the 
laboratory course palyed in effecting this change.
This section of the chapter is derived from interviews with the 
students held a fter the course had finished. During these interviews 
we only discussed the students' individual aims-sorting, not the 
results of the cluster analysis.
6.6.1 Method
Shortly a fter the students had finished the laboratory course and had 
completed the aims-sorting for the second time, I interviewed each of 
them separately to ask what effect the laboratory course had on the 
change in th e ir attitude to the aims. The following procedure was 
adopted:
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1. The students were confronted with th e ir f i r s t  aims Q-sort to 
remind them of th e ir attitudes to the aims prior to taking 
the laboratory course.
2. They were then shov/n the recently completed Q-sort i .e .  
the one completed a fte r the laboratory course had finished.
3. We compared the two aims sortings and talked generally 
about the students1 aims before and a fte r taking the course.
These three steps helped the student to think about the aims, and 
the changes, and generally prepared them for step 4.
4. I asked the students to focus th e ir attention on the 
second Q-sort and ask themselves:
a) why the aims had changed; THEN
b) what possible role having taken part in the laboratory 
course might have had in effecting the change in 
attitude to the aims. This question was elaborated 
upon thus: could the laboratory course have played
a role in making these aims more important than they 
were before taking the course?
Each student was asked to consider each of the ten most important aims 
in th e ir Q-sort in turn, and consider what e ffect or impact the 
laboratory might have had on th e ir attitude to them. Realising that 
some aims important in the students' f i r s t  Q-sort were s t i l l  
important in the ir second one (and that change is not the only crite rio n
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of "effect" or impact") *  the students were asked, whenever this 
occurred, to consider in what way the laboratory could have played 
a role in keeping them important.
Each interview lasted between one hour and one and a ha lf hours. 
They were tape-recorded with the student's permission, and tran­
scribed afterwards for la te r analysis.
6.6 .2 Results
Tables 6.9,: 6.110 and 6.11 present the results. Although in the in te r­
view I asked each student to consider the effect of the laboratory 
course on each of th e ir ten most important aims, only those of 
these aims defined as important in each post-laboratory cluster (as 
described above) are considered here.
Cluster One A
Table 6.9 shows the responses of the students in cluster 1A; there 
are five  students in this cluster and eleven aims. All but two of 
the aims were thought in one way or another to have become important 
to the students partly as a consequence of the laboratory course. 
Aims P9 and P14 were not affected by the course. ,
*  Feldman cautions:
"To define 'impact' exclusively in terms of 'change'is too narrow an 
interpretation of the concept. Linder certain conditions NON-CHANGE 
or STABILITY also may indicate impact—— for example, as a senior, 
a student may be as favourable (or unfavourable) to some object or 
issue as he was as a freshman. But the object or issue may be more 
(or less) salient to the senior; i t  may be more (less) strongly 
related to other attitudes and more (less) firm ly embedded in other 
processes of his personality system; he may have more (less) knowledge 
about i t  with increasingly (decreasingly) ex p lic it reasons fo r his 
attitude. Thus there is both s ta b ility  and change" (Feldman 1969 p .209).
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The number of students saying that any one aim was affected by the 
course varies from aim to aim. Aim 18 - A b ility  to teach yourself -  
was considered by a ll five  students to have been influenced by the 
laboratory course experience. The experience of having to w rite  
laboratory reports was considered to be related to teaching oneself. 
This involved using appropriate text-books in the lib ra ry  and else­
where; understanding the laboratory report questions and being able 
to use the text-books to find the answers; coming to terms with the 
need to spend time s iftin g  through books, notes etc. and with spend- 
ing time discussing the writing of the reports w ith  other students.
Although the details of the experience of "teaching themselves" d if fe r ,  
the trend is the same for each student and can be illu s tra te d  by 
considering one particular student. This student said that "a year 
ago" ( i .e .  at the beginning of the laboratory course) she used one 
text-book and copied what was needed out of that. Now she w ill use 
"about six text-books and compare what they say and sort of amalga­
mate the best answer". In the interview I asked i f  that was a learn­
ing strategy picked-up in the laboratory course, or was i t  something 
more generally picked-up:
Student "I think I picked that up (concerning laboratory reports)
. . . .  talking about what we'd written amongst ourselves, 
and obviously some people had gone into fa r  more hard 
work about what they'd done, and I thought may be I 
should be doing that. And, eh, I gradually started  
doing it"
Interviewer "Sothatwas something you picked up in the laboratory
specifically?".
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Student
Interviewer
Student
Interviewer
Student
Interviewer
Student
"Yes"
"How does that re late to the way you approach your 
work generally now - has i t  had any effect?"
"W ell,-I read more widely, d e fin ite ly . Urn, I'm a 
b it more thorough...-  in my work. I don't ju s t leave 
something i f  I don't understand i t .  I ' l l  go and chase 
i t  around until I do"
"Right. Has that been an experience of having to do 
that in the physiology laboratory?"
"I think so"
"In your repo rts? ...."
"I think so, yes, because in lectures we ju s t wrote 
down what they told us. In physiology laboratory 
reports you have to go and find out lots of things" 
(student 1).
Another student (student 4) also commented in relation to th is aim 
and the role that the laboratory has played in making i t  more 
important to her:
Student " I f  I wanted to learn something now, i f  I v/anted to 
teach myself something I think I 'd  have a better idea
of how to go about i t  ___ get books to teach myself
with"
Six of the other eight aims were considered by 3 or 4 of the students 
to bave been influenced, or made important, by the experience of the 
laboratory course. S I5 - A b ility  to communicate with others -  is a 
"hidden curriculum" aim of the laboratory course which seems to have
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become important for four of the students. Again, one typical
student's case illu s tra tes  this (Student 2):
Student "I think that's  the thing that comes up again and
again - that you've got to be able to express yourself 
and le t  others know that you know what you are talking  
about without being too simplistic"
Interviewer "And that's basically something that's  happened in
the laboratory?"
Student "Yes. That's the area where i t 's  been highlighted
m ost.... the laboratory is the biggest thing that we 
hand in"
Another student's reasoning for saying that the laboratory made this
aim important for her goes as follows (Student 3):
Student "At the beginning (of the laboratory course) no one
would say anything to anyone about.the experiments.
You just followed the sh e e t.... You just thought the 
lecturers knew best and there was no discussion needed
about i t .  But a fte r a b it  we began to realise th a t___
i f  you talked to people, i f  you asked the lecturer to 
explain things, i t  made i t  a ll much easier."
Interviewer "So in i t ia l ly  you d idn't ask questions o f .s ta ff  or
students?"
Student "Nobody. You just shook and made mistakes"
Interviewer. "But as time went on that changed?"
Student "Yes. You began to realise that i t  helped, i f  you talked
to each other: to the technicians, lecturers and other 
students, and work out problems. Sort them out"
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The development of se lf reliance (PIT) has become important to three 
of these students because of the laboratory course. One student fe l t  
she had learned this in the laboratory and now was striv ing towards 
maintaining i t  as an important university aim (Student 3):
Student " . . .  we were scared to touch anything because you
tought you'd do i t  wrong. But you gradually began to 
realise that i t  d idn 't matter i f  you did things wrong, 
that you could always correct your own mastakes... .
I just hated doing i t  ( i .e .  the laboratory work). By 
the end i t  was great fun -  I lik e  doing them. That 
change.... I'm more confident because I could do them" 
This also had an e ffect on her university work 
generally:
"You begin to think you are quite capable altogether 
and therefore more able with everything. I think i t  
( i .e .  laboratory) has helped me in other areas too."
The laboratory course has also made some students more aware of th e ir  
relationship to others and of the need to co-operate and be to lerant 
(aims P20 SI and S2). Student four commented:
Student " I think i t  ( i .e .  laboratory) tends to make you realise
that someone else's views are often as important as 
your own. You had to co-operate a b i t . . . .  I think I 
find i t  easier to to lerate i t  ( i .e .  other people's 
views) now than before"
and the. student went on to explain that having to do that in the 
laboratory prepared her for doing i t  in other, more stressful learning
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situations where co-operation and sensitiv ity  to others is important 
(she cited several group projects where this was the case).
The development of a habit of disciplined, rational thinking (115) 
was also a "hidden" aim of the course and one which became important 
as a consequence of the course. One student commented that th is was
necessary in writing up laboratory reports (Student 4):
Student "You had to do them ( i .e .  reports) in a fa ir ly  small
space, you had to be fa ir ly  precise. There was 
usually a lo t to get in to get a fa ir ly  decent m ark... 
and you couldn't w affle. So i t  taught you how to put 
things down precisely and not to give things that 
were' t  relevant___ "
and another student (Student 2) talked generally 
of developing "disciplined rational thinking" as a 
consequence of the laboratory course:
Student " . . .  You begin to realise that there may be many
factors that can cause one thing and you've got to ___
take other factors into consideration. And I think 
this affects other courses.. .  you sort of rea lise  that 
the depth that's required - you've got to say why this  
happened, why that happened. And I think th is sets 
you up for writing reports and things -  fa r  more
complicated things lik e  psychology th is systematic
Way you're tau g h t.... I think that's  very p ro fitab le ."
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Cluster Two A
Table 6.10 shows the responses of students in cluster 2A. There are 
ten students in this cluster, and twelve aims. Two of the aims - PI4 
and P I7 -  are considered not to have been influenced by the experience 
of the laboratory course. Three others - P7, PI8 and 111 - played a 
role in only one or two students' attitude changes and as such w ill 
not be considered in any d e ta il.
The aim which seems to have been influenced most by the laboratory 
course experience for these students is PI 1 -  Development of Self 
Reliance. During the interviews, every student was quite sure that 
the laboratory course had played a role in developing th e ir  s e lf-  
reliance and had made this aim important to them. Their "self-reliance"  
is construed generally in terms of gaining more confidence in them­
selves:
Student "Basically I'v e  got more confidence in what I know now.
Probably i t  is working in the laboratory situation and... 
having to work on your own; you have to work things 
out" (Student 9)
and the sense of achievement associated with gaining th is se lf-re liance  
is obviously exhilvrating to some:
Student "You have to do most of the experiments yourself___
. . .  And very d if f ic u lt  things -  I remember one prac., 
i t  was rea lly , rea lly  d if f ic u lt ;  I remember spending 
hours on i t  but the sense of achievement a fte r  I 'd  done 
i t  was fabulous. And you think, well you know, you can
do i t   I t  boosts your se lf-re liance; you know you
can do it"  (Student 2).
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Associated with the development of self-re liance is an increase in
"maturity" (P15). Eight of the students thought the laboratory
course had "matured" them in some way, usually in th e ir attitudes  
to other people because of the fact that they had to re la te  in a
mature way to the other people, especially the other students, in the
laboratory:
Student " I f  i t  wasn't for those practicals, ha lf the people
in that course I wouldn't know very w e ll  I think
I'v e  matured in my attitude to other people.. . i whereas
before I d idn 't accept other people's views; I used to 
think that, well mine are rig h t, you know. I think 
you can see other peoples views and realise that they 
do have d ifferen t attitudes to you and equally accept­
able to your own" (Student 7).
Similar feelings are expressed about the increase in th e ir  a b il ity  to 
communicate (Student 15) with each other, especially as a consequence 
of laboratory project work: there were times when the students had to 
to communicate e ffective ly  in order to get the work for the project 
completed. One student describes her feelings about th is:
Student "_____And the arguments we had were incredible. We
would s it  in the coffee bar In my group we wrote
everything down; everybody's ideas. And then discussed 
the ir m erits: whether we had time to do them, whether 
they were feasible to do in the laboratory "
Interviewer "How do you feel about that experience -  v/as i t  a useful
experience?"
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Student: "I think i t  was; i t  was very useful  I think i t 's
proven to me that I can work in a group situation
  Whereas, I think I would have said before that
'No, I want to work on my own!' " (Student 2).
For this cluster of students, the characterisation, "Personal Develop­
ment" is particu larly  apt; the aims discussed above re fle c t strongly 
what they think they achieved in the laboratory course in terms of 
th e ir personal development. An increase in social confidence (student 
5) was also something gained in part during the laboratory course, -  
especially in relation to communicating effectivey with the academic 
s ta ff , as the following student points out:
Student: "I think I'v e  developed more social confidence generally
and I think also in the physiology laboratory; I  would 
have been s ligh tly  scared e a rlie r  to have asked one of
the doctors, and that -  I would have been a b it  intim id­
ated. Em, you just go up, and i f  your fa ir ly  po lite  
its  a ll right" (Student 6).
For some students too, the experience of the course in the laboratory 
taught them to be more fu lly  "rounded" people (P9), helping them to
develop s k ills  and attitudes ' not usually considered part of the fo c u $ o f
lab work. Talking of this particular aim and the role the laboratoryc 
^course played in fostering i t ,  one student commented:
Student: "___doing the laboratories____  i t  brings out your
personality I should think. The way you go about doing 
the experiment; the attitude you take when things go 
wrong: i f  you s ta rt panicking; whether you can trea t
part of i t  as a joke and not get too flustered____  I think
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in that respect i t  brings out your personality a b it .  
Whether you tend to get offensive i f  the person you'r 
working with mucks-up the whole experiment. You put 
the blame on them, or whether-you can turn round and 
say "Let's s ta rt again", sort of thing" (Student 8 ).
As well-as the characteristics of personal development which the 
laboratory course seems to have developed in these students, two other 
s lig h tly  d ifferen t aims were also fostered: 16 -  Capability o f in te l l ig ­
ent decision making, ("in the laboratory you've got to make in te llig e n t  
decision making" (Student 1 0 )) ,and V20 -  A degree of competence in 
your subject, an aim which would go part and parcel with the course.
For these students, the laboratory course has not only been a means 
of achieving trad itional academic aims of knowledge and perceptual-motor 
sk ills  ( i .e .  the formal aims of the course), but also a personally 
enriching experience in the development of more affective aims which 
might never be considered, tra d itio n a lly , as being aims of a physiology 
laboratory course but which obviously were important aspects of the 
learning context of the laboratory for them.
Cluster Three A
Table 6.11 shows the reasponses of students in cluster 3A. There are
five students in this cluster (although one o f them was not available
for interview) and thirteen aims. Only two aims were considered by at
least three of the students to have been strongly influenced by the 
laboratory course.

- 282 -
One student (student 1) in this cluster found i t  extremely d if f ic u lt  
to articu la te  her attitudes to the laboratory course. She could only 
relate one of the aims to the laboratory course (aim 117), and indeed 
f e l t  quite strongly that aims V9 and V20 were d e fin ite ly  not ones which 
to her, had been part of the laboratory experience. Reading through 
the transcript of her interview I am struck by her resignation to 
fa ilu re  in her degree course and to her own in a b ilit ie s  in the work 
she had to do in the laboratory course. She admitted that she "did 
not have the correct attitudes" to the laboratory work, and found the 
laboratory work tedious; she also admitted: "I d idn 't feel confident 
at a ll"  throughout the course, and said she s t i l l  did not feel 
confident in her work. Her attitudes to the course were clouded by 
certain criticisms she held about i t ,  especially its  non-vocational 
nature. I suggest that, at least partly , these attitudes made i t  
extrem ely.d ifficu lt for this student to re la te .in  a positive way to 
the laboratory course or to ta lk  retrospectively at. that time about 
its  a ffect on her aims of a university education. " I can 't re a lly  say 
what I'v e  learned from it"  were her fin a l words on the subject.
The two aims considered to have been influenced by the laboratory course 
by the three other students are 114 and 115 i .e .  the development of 
.adaptability and the development of a habit of disciplined rational 
thinking.
Because of the "unusual" nature of this cluster of students (one 
student not being available for interview; another being unable to say 
what she had learned from the laboratory course; the other three hold­
ing only the two aims mentioned above in common) I think i t  is s u ff ic i­
ent to say that for them, the laboratory course strongly influenced
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th e ir attitudes to aims 114 and 115, and had an affect to a lesser 
extent on th e ir collective attitude to the other aims.
Summary
What e ffe c t did the laboratory course have on the change in the 
students' attitudes to the aims?
In this section I have shown that the laboratory course did have an 
effect on the change in the students' attitudes to the university  
aims. By considering each cluster of students' important aims, i t  was 
possible to relate the emergence of the ir importance, a t least in 
part, to the previous years experience of taking part in the laborat­
ory course.
Looking generally at the aims, between them the three clusters of students 
held twenty n i n e _  . aims in importance a fte r the laboratory course.
Of these twenty nine, twenty five had, in one way or another, been 
influenced by the laboratory course; of these, thirteen were most 
strongly influenced by the course. These thirteen "unexpected" aims 
are lis ted in Table 6.12.
6.7 Discussion
In chapter one I mentioned that one of the purposes of this evaluat­
ion study was to consider the "unexpected" outcomes of the physiology 
laboratory course. This chapter has considered one particu lar aspect 
of these "unexpected" outcomes, namely the effect of the laboratory 
course on the students' perceptions of the aims of a university  
education.
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Table 6.12 The Aims o f the Three Clusters of Students which were 
most Strongly Influenced by the Physiology Laboratory 
Course
P 9 Have an a ll round development of your personality
P 11 Have developed self-re liance
P 15 Have developed maturity
P 20 Have developed a sensitiv ity  for others
S 1 Be imaginative and sensitive to other people
S 2 Have a deepened understanding of yourself and other people,
thus.enabling you to develop more to lerant attitudes
S 5 Have social confidence
S 15 A b ility  to communicate with others
I 6 Capability of in te llig en t decision making
I 8 A b ility  to teach yourself
I 14 Development of adaptability i .e .  an a b ility  to cope with 
changing patterns of knowledge ■
I 15 Development of a habit of disciplined, rational thinking
V 20 Have a degree of competence in your subject
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The relationship between the laboratory course and the students' 
overall university education has been investigated, and i t  has been 
shown that the laboratory course had an impact on this -  a t times 
very prominently -  affecting change in the students' attitudes to 
th e ir education. -
Although, as I discussed in chapter one, we cannot assume that a ll 
the aims tra d itio n a lly  associated with university laboratory courses 
are always achieved, we can be fa ir ly  sure that the majority of such 
courses are aimed at developing trad itional aims of knowledge and 
perceptual-motor s k ills  (although, as we shall see la te r , there are 
some laboratory courses with broader aims). Such aims as the develop­
ment of manipulative, preparative and instrumental s k ills ;  the a b il ity  
to illu s tra te  and amplify lecture m aterial; the a b ility  to follow  
procedures, and other similaraims discussed in chapter one of this  
study are typ ica lly  associated with laboratory courses. S im ilar aims 
are.of bourse defined for the physiology laboratory course (fo r example, 
see the laboratory schedule accompanying the video-tape on Experiments 
With Blood which has been discussed in chapter four: the schedule forms 
part of Appendix 4).
Whether these pre-specified aims are achieved or not, i t  is  clear 
that over and above them,the physiology laboratory course has offered 
the students an opportunity to develop th e ir s k ills  in .other areas of 
in te llec tu a l and personal development less tra d itio n a lly  associated 
with physiology laboratory courses. For these students, the laboratory 
course was one in which they gained insights into personal re la tio n ­
ships and personal development; for many, th e ir se lf-re liance was 
increased as a consequence of the course, and they matured in th e ir
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sensitiv ity  to and tolerance for others. The experiences of the 
course appear to have influenced the social confidence of s t i l l  other 
students and th e ir a b ility  to communicate e ffec tive ly ; the course 
played a role in increasing th e ir a b ility  to teach themselves and 
make in te llig e n t decisions. For many students, th e ir competence in 
coping with the changing patterns of knowledge in physiology, and in 
thinking ra tionally  and in a disciplined way was strongly affected by 
the various ac tiv itie s  associated with the laboratory.
These are a ll learning outcomes of the laboratory course which are not 
trad itio n a lly  considered to be the domain of the course. They are the 
"unexpected" outcomes of the laboratory course to which I made reference 
in chapter one. I t  is of course realised that in other laboratory 
courses such.outcomes may in fact be the intended outcomes of learn­
ing: laboratory courses do exist which e x p lic it ly  aim at a broader 
educational process and outcome. Table 6.13 is an attempt to 
classify the varied "non trad itional" aims associated with some 
laboratory courses reported in the lite ra tu re . I t  can be seen that 
the range of these"non-traditional" aims is very broad; some of them: 
relate closely to the "unexpected" outcomes of the physiology 
laboratory reported by the students e.g. aim 12 -  increase communicat­
ion and co-operation, is sim ilar to aim S I5 - a b ility  to communicate 
with others; aim 1 -  improve thinking and learning, corresponds to aims 
16 -  capability of in te llig e n t decision making, 18 - a b il ity  to teach 
yourself and 115 - development of a habit of d isciplines, rational 
thinking, and so on.
However, al l of these "non trad itional" aims are formal aims of the 
laboratory courses to which they are associated i .e .  they are intended
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Table 6 .1 3 "Non Traditional" Aims of Laboratory Work
AIM
1. Improve thinking/ 
learning
2. Improve students' 
attitudes to 
laboratory work
3. Make laboratory work 
more useful in 
comprehending theory
4. To promote c re a tiv ity
5. To simulate professional 
s c ie n tific  work
6. Produce a ll  round 
scientists
7. To increase excitement 
and in terest
8. To build confidence, 
independence, 
involvement etc.
9. Provide a chance to 
work in groups
10. Test in it ia t iv e
11. Humanise laboratory 
work
12. Increase communication/ 
co-operation
Authors Reporting Laboratory Work 
with Aim
Biological Sciences Physics and Chemistry
Ramsay 1973 
MacQneen e t 'a l .  
1976; Postlethwait 
1970; Naeraa 1970
Postlethwait 1970 
Young 1967
Gordon and Morgan 
1971
Roberts 1967.
Holtz 1974
Woolcock 1974; 
Young 1967
Reif 1979; O'Connell e t a l.  1977; 
O'Connell 1975; O'Connell and 
Penton 1975; P a rle tt and King 1971
Reif 1979; Cassen and Forster 1973 
Prigo 1975
White 1979; Brandt e t a l . 1974;
Li ley 1976; Brown 1972;
Goldberg 1973
Kahn and Strassenburg 1974;
McGrew 1970; Rouda 1973
Black e t a l . 1968;
Eaborn 1970
Foulds 1969
Kahn and Strassenburg 1974; 
Wilson 1969; Adelburger 1972; 
Kammer and Williams 1975
Wilson 1969
Buono et a l.  1973;
P a rtie tt  and King 1971
Buono e t a l.  1973
Hicks 1973
Goldschmid and Goldschmid 1973; 
D'Auria et a l . 1976; Jones et al, 
1976; Venkatachelam et a l .  1974; 
P arle tt and King 1971
- 288 -
or expected learning outcomes; whereas, the "unexpected" aims 
associated with the physiology laboratory course were never part of 
the formalised learning outcomes: they were "unexpected" learning 
outcomes.
So, i t  is certain ly possible to extend the l is t  of possible aims 
associated with a laboratory course to include "non trad itional"  
ones. However, the present study has indicated that such aims can 
also be the product of a laboratory course which does not have them 
as part of its  formalised l is t  of aims. Students appear to have 
brought to the physiology laboratory course a host of personal needs 
and aims which they - consciously or unconsciously -Worked through, 
along with the other formalised a c tiv itie s  of the course.
The fact that th irteen "unexpected" aims were associated with the 
learning experiences of the physiology laboratory course should be 
taken into account in the organisation of the laboratory course.
Account should also be taken of the possib ility  of other "unexpected" 
learning outcomes being achieved by students in the course e.g. 
learning outcomes closely associated with students' own personal aims. 
Such learning outcomes undoubtedly have a considerable e ffec t on the 
students' attitudes to th e ir university education. They can play an 
important.role in the development of students' self-concepts and 
th e ir a b ility  to determine the purpose of th e ir education.
In the fina l chapter I w ill discuss how this phenomenon of "unexpected" 
learning outcomes could be taken into account by the course organisers, 
to the general benefit of a ll the students.
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I t  should perhaps be pointed out at this stage that the results and 
conclusions associated with this chapter are from a small-scale, 
case study involving, variably, twenty to twenty five  students. 
Although the study and the results do lead toward conclusions useful 
in the evaluation of the physiology laboratory course, they perhaps 
have to be treated cautiously when related to wider contexts of 
teaching and learning, and to educational research generally. At 
this leve l, any conclusions mentioned above should be treated as 
hypotheses to be confirmed by others. Indeed, what should be stressed 
is that the methodology employed here is a good one for generating 
hypotheses, since i t  c learly  uncovered a lo t that was unexpected.
6.8 Summary of Chapter Six
This chapter considers the role that the laboratory course played in 
the students overall university education. I t  has been shown that the 
students' attitudes to th e ir university education (as determined by 
th e ir attitudes to eighty university aims) changes from the period 
before the laboratory course to that a fte r the laboratory course, and 
that the laboratory course had an important influence on th is change.
The way in which the students' attitudes changed is summarised in . 
figure 6 .4 , and the aims most influenced by the experience of the 
laboratory course are lis ted  in Table 6.12, both of which are re­
produced here:
Figure 6.4 Pre-Laboratory and Post-Laboratory Clusters, Indicating:
a) that students changed Clusters, pre and post laboratory
b) that the aims of the students changed
PRE-LABORATORY (N = 25) 
(indicating most important aims)
—  ------------ — -----------n f t *
CLUSTER 1 (N = 14) '
PERSONAL
P7 9 14 15 17 20 
SI 5 
16 11 
V -
5 students
v J \
POST-LABORATORY (N = 20) 
(indicating most important aims) 
CLUSTER 1A (N = 5) 
PERSONAL/SOCIAL INTELLECTUAL 
P9 11 14 20 
SI 2 5 15 
14 8 15
v - ;;
CLUSTER 2 (N = 6) 
VOCATIONAL 
P7 9 15 
S -
no i t  19
V4 6 9 10 13 14
cP
5 students
CLUSTER 2A (N = 10) 
PERSONAL
P7 9 11 14 15 17 18 
S5 15 
16 11 
V20
CLUSTER 3 (N = 5) 
INTELLECTUAL
\
\
/  *r \
CLUSTER 3A (N = 5) 
IfiTELLECTUAL/VOCATIONAL/SOCIAL
P - /  2 students
p _
S - S6 9
16 8 10 11 16 17 20 110 14 15 17 19
V8 13 14 18 20 V 5 7 9 13 18 20
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Table 6.12 The Aims of the Three Clusters of Students which were 
most Strongly Influenced by the Physiology Laboratory 
Course
P 9 Have an a ll round development of your personality
P 11 Have developed self-re liance
P 15 Have developed maturity
P 20 Have developed a sensitiv ity  for others
S 1 Be imaginative and sensitive to other people
S 2 Have a deepened understanding of yourself and other people,
thus.enabling you to develop more to lerant attitudes
S 5 Have social confidence
S 15 A b ility  to communicate with others
I 6 Capability of in te llig e n t decision making
I 8 A b ility  to teach yourself
I 14 Development of adaptability i .e .  an a b ility  to cope with 
changing patterns of knowledge
I 15 Development of a habit of disciplined, rational thinking
V 20 Have a degree of competence in your subject
C H A P T E R  7 
ISSUE FOUR
THE TAXONOMY
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,7.1 Introduction
This chapter considers Issue 4 from Stage I of the study i .e .  the 
taxonomy of educational objectives.:!*n the psychomotor domain.
I shall consider in general terms the main trends in the development 
of taxonomies, and th e ir evaluation; this w ill be followed by a 
discussion of existing taxonomies in the psychomotor domain, which 
w ill lead onto the proposal for a taxonomy, based largely on the 
existing ones, for possible use in a physiology laboratory.
7.2 The Main Trend in the Development of Taxonomies
7.2.1 Introduction
The late  1940 saw the beginning of an interest amongst psychologists 
in the classification of educational objectives with a view to furthering  
educational evaluation in achievement testing. The history of that 
exploratory in terest has been described by.Krathwohl (1964):
"In 1948 a group of psychologists interested in achievement 
testing met at an American Psychological Association 
convention in Boston. After considerable discussion on the 
.d if f ic u lt ie s  of co-operating and communicating about v/ork 
on educational evaluation, i t  became clear to us that a 
special lim itation of this work was the absence of a common 
frame of reference. We grew quite enthusiastic about the 
possib ilities of several schemes for securing, a t the minimum, 
a common terminology for describing and refering to the human 
behavioural characteristics we were attempting to appraise
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in our d ifferen t school and college settings" (Krathwohl 
et a l . 1964, p .3).
The members of the meeting did find a "common frame of reference", 
which developed into a taxonomy of educational objectives in the 
cognitive domain of learning (Bloom et a l . 1956). Several years 
la te r , a sim ilar taxonomy was published in the affective domain 
(Krathwohl et a l. 1964) (see figure 7 .1 ).
According to one of the participants at that original meeting, a 
taxonomy is "designed to be a c lassification of the student behav­
iours which represent the intended outcores of the educational 
process" (Bloom et a l. 1956). Within this framework,.the students' 
behaviour would be defined in operational terms so that presence of 
the terminal, behaviour (the objective) could easily be assessed.
Although a taxonomy should re fle c t the real order of elements, as 
indeed the cognitive and affective taxonomies were developed to do 
(whereas a c lassification may contain arb itrary  elements), they are 
s t i l l  abstractions of re a lity  devised to su it the users own needs:
"Every classification scheme is an abstraction which a rb itra r ily  
makes divisions among phenomena solely for the convenience of 
the user, more particularly  to emphasise some special character­
istics  of the phenomena of importance to the u s e r" .... "the 
arbitrariness of the Taxonomy structure is at once apparent, 
among other things, its  division of the realm of educational 
goals into three domains: cognitive, affective and psychomotor" 
(Krathwohl et a l . 1964, p .47).
Figure 7.1 
Part I
Part I I
Part I I I
The Taxonomy Structure of Bloom et a l . 
The Cognitive Domain
1.00 Knowledge -
2.00 Comprehension
3.00 Application
4.00 Analysis
5.00 Synthesis
■ \
6.00 Evaluation
The Affective Domain
1.00 Receiving (attending)
2.00 Responding
3.00 Valuing
4.00 Organization
5.00 Characterisation by a value
or value complex
The Psychomotor Domain
S t i l l  to be completed by these authors 
(but as we shall see, several have been 
proposed by other authors).
- 295 -
What principles guided the development of the taxonomy and what 
assumptions does the structure of the taxonomy make about learning?
7.2 .2 Principles and Im p lic it Theories of the Taxonomy 
Principles
Bloom (1956) points out that in the development of the taxonomy 
several organisational principles were adopted and followed in order 
to ensure some form of v a lid ity  and r e l ia b il i ty .  Two main 
principles were held to be important:
1. The categorisation of the educational objectives by use of the 
taxonomy should fa c il ita te  communication between educators who might 
wish to use the Taxonomy:
" f irs t  importance should be given to educational 
considerations. In so fa r as is possible, the boundaries 
between categories should be closely related to the 
distinctions teachers make in planning curricula or in  
choosing learning situations. I t  is possible that 
teachers make distinctions which psychologists v/ould 
not make in classifying or studying human behaviour.
However, i f  one of the major values of the taxonomy 
is in the improvement of communication among educators, 
then educational distinctions should be given major 
consideration" (Bloom et a l . 1956, p .6).
2. The ordering of the categories in the taxonomy
"should be consistent with relevant, accepted psychological 
principles and theories" (p .6).
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These two principles were the guidelines in the development of the 
Taxonomy, and are the yardstick by which the Taxonomy can be 
evaluated.
Im plic it Theories _
The cognitive and affective taxonomies are based on the theory that 
learning is both cumulative and hierarchical (Bloom et a l . 1956, p .18). 
Learbing is seen to proceed from the lowest level and through a series 
of higher levels which accumulate un til the highest level is reached. 
This supposes that before learners can perform complex forms of 
behaviour, they must f i r s t ly  have proceeded from the less complex 
form of the behaviour up to the more complex form. The view taken 
is that complex behaviours are completely analyzable into simpler . 
components (an alternative view is that a complex behaviour is more 
than the sum of its  simpler components (a "Gestalt")). Bloom explains 
this further:
"Our attempt to arrange educational behaviours from simple to 
complex was based on the idea that a particular single 
behaviour may become integrated with other equally simple 
behaviours to form a more complex behaviour. Thus our 
classifications maybe said to be in the form where behaviours 
of type A form one class, behaviours of type AB form another 
class, while behaviours of type ABC form s t i l l  another class." 
(Bloom et a l . 1956, p .18).
This cumulative, hierarchical view of learning is the main "relevant 
and accepted psychological principle" on which the Taxonomy is
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founded. How well does i t ,  and the other "educational" princip le , 
stand up to an evaluation of the usefulness of the taxonomy as an 
educational tool?
7.2.3 Evaluations of the Use of the Taxonomy
The usefulness of the Taxonomy as an educational tool can be evaluated 
by determining i f  i t  achieves the two main principles of "communicab- 
i l i t y "  and a reflection of psychological principles of learning.
SeddOKi (1978) has done just that in his review of research studies 
on the evaluation of these two principles in relation to the cognitive 
domain.
Seddon (1978) points out that an evaluation of the communicability of 
the taxonomy can be achieved by determining to what extent educators 
can agree independently on the classification of educational object­
ives or test-iterns according to the d ifferen t categories of the 
taxonomy. Has this been shown to be possible?
In reviewing the research studies aimed at determining the "percentage 
of perfect agreement" amongst judges classifying items to the 
categories, SeddOm concludes that there is a "general lack of agree­
ment" among the judges. This suggests that in terms of promoting 
communication between educators, there is l i t t l e  evidence to suggest 
that the categories form a re liab le  method for communication about 
educational objectives or items being considered by educators. Since 
most of the research studies reviewed used judges experienced in the 
formulation of educational objectives and th e ir categorisation, i t  
is even less lik e ly  that the taxonomy would form a re lia b le  basis
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for communication between teachers in "real l i f e  educational 
contexts" (Seddofl, 1978, p .306).
The second issue -  that the taxonomy should re fle c t sound psycho­
logical principles - can only be assessed a fte r a consideration of 
the educational (communicability) issue, since "the claims concern­
ing the psychological properties of the categories presuppose that 
objectives and test items can be classified correctly in the f i r s t  
place" (SeddflKi'op c i t ) .  We have seen that in real l i f e  educational
settings, this is unlikely to be achieved.
Nevertheless, i t  is important to assess the efficacy of the taxonomy
in terms of its  psychological premises. Seddnn does so in some depth,
summarising that from studies looking at the order of complexity of 
objectives ranked on the taxonomy, there is no evidence of a 
cumulative hierarchieal relationship between the categories (p .315). 
SeddQfl goes on to emphasise the ambivalence of the results of studies 
aimed at confirming or disconfirming the psychological principles:
"No one has been able to demonstrate that these properties 
do not exist. Conversely, no one has been able to 
demonstrate that they do" (SeddGft op c it  p .321).
I t  would seem that on the basis of the results of studies evaluating 
the two major principles upon which the taxonomy is founded, i t  does 
not stand up to the original claims of the authors.
Nevertheless, despite there being strong factions for the Taxonomy 
and equally strong factions against i t  (e.g.see Rowntree 1977,' i t  is
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often referred to in the educational sector as an important 
educational too l, and to this extent i t  can be thought of as "useful".
I t  does, however, seem unlikely that any one theoretical framework 
upon which a taxonomy is based w ill lead to a taxonomy which w ill 
provide a complete and universal method of communication among 
educators. Taxonomies can be developed from a variety of theoretical 
frameworks, they need not a ll follow that of Bloom and his colleagues. 
Each d ifferen t taxonomy w ill be useful to the extent that people want 
to use i t ,  but each one w ill surely be an imperfect means of 
communication.
7.3 Taxonomies in the Psychomotor Domain
With this summary of the theoretical background to the development of 
the taxonomy in the cognitive domain, and the cautionary summary of 
its  evaluation, we can now move onto a consideration of the taxonomies 
which exist for categorising objectives in the psychomotor domain.
The main trend in the development of taxonomies in the psychomotor 
domain has been to follow the line of thinking espoused by Bloom and 
his colleagues (Bloom et a l . 1956), and to model psychomotor taxonomies 
on the cognitive and affective ones i .e .  on the cumulative hierarchical 
model of learning. When considering these taxonomies, we should bear 
in mind the results of the evaluations of the cognitive domain taxo­
nomy, and view them as taxonomies which have s t i l l  to be validated by 
further research.
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7.3.2 The Taxonomies
Several authors have produced taxonomiesin the psychomotor domain;
I w ill discuss the three main ones, those of Simpson (1967), Maclay 
(1969) and Harrow (1972). Those'by-Ragsdale (1950), Guilford (1958) 
Dave (1969) and Kibler, Barker & Miles (1970) are of h istorical 
in terest only (a b rie f analysis of them is presented, however, in 
de Landsheere 1977).
Simpson's Taxonomy 1967
Simpson (1967)' devised her taxonomy for use in home- 
economics and related fie ld s . The methodology employed in the 
production of the taxonomy involved reviewing the related lite ra tu re  
(q.v. Carlson and Griggs 1966), collecting and analysing existing  
objectives in the psychomotor domain; analysing appropriate tasks to 
decipher th e ir psychomotor a c tiv ity  and f in a lly  discussing with 
"scholars who have specialised knowledge of the nature of psychomotor 
ac tiv ities" problems related to this fie ld  of research.
The fina l product is set out in five  d istinct levels, v iz:
1. Perception
2. Set
3. Guided Response
4. Mechanism
5. Complex Overt Response
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but as Simpson points out herself, i t  is in need of further 
development.
Summary of Simpson's Taxonomy (1967)
Level 1
Perception - central portion of situation -  interpretation -  action 
chain.
1.1. Sensory Stimulation -  impingement of a stimulus on one or more 
of the sense organs
1.1.1 Auditory
1.1.2 Visual
1.1.3 Tactile
1.1.4 Taste
1.1.5 Smell
1.1.6 Kinaesthetic
1.2 Cue Selection - deciding on which cues to select/respond to in 
order to satisfy the requirements of the task
i .e .  select and associate with the task
1.3 Translation - a b ility  to relate perception to action in performing 
a motor act, i .e .  determine the meaning of received cues for 
action ( i .e .  translate them).
Level 2
Set preparatory adjustment or readiness for a particular kind o f 
action or experience, i .e .  to get SET for i t .
2.1 Mental Set
2.2 Physical Set -  to get ready physically by making the necessary 
anatomical adjustments
2.3 Emotional Set -  to get set .by having attitudes favourable to 
the motor act taking place
Level 3
Guided Response - an early step in developing s k i l l .  Learning the
a b ilit ie s  which are components of the larger, complex s k i l l .
Learner's overt acts are under the instructor's guidance
3.1 Imitation - performing the act a fte r having perceived the 
instructor do i t
3.2 Tria l and Error - trying various responses (with a rationale) 
until the appropriate one is discovered
Level 4
Mechanism - the learned response has become habitual -  a degree of
s k ill is acquired
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Level 5
Complex Overt Response -  the learner can perform complex, motor acts 
requiring a high degree of s k ill
5.1 Resolution of Uncertainty -  the act is performed without
building up a mental picture; sequences of risks are known 
and the learner is confident in performing the task
5.2 Automatic Performance - fin e ly  co-ordinated motor s k ill can be 
performed with ease
Level 1 considers the orienting parameter of Perception, which is 
central to the situation - interpretation - action chain. I t  is 
divided into three sub-levels: Sensory-stimulation, Cue-selection
and Translation of M aterial. This forms the basis for defining 
objectives in Level 2, which Simpson terms "Set" - the preparatory 
adjustment or readiness for a particular kind of action experience. 
This begins with Mental Set, and progresses through physical and 
emotional set. Being "Set" for motor action allows the learner to 
begin to develop the sk ills  being taught, and objectives fo r these 
ac tiv ities  s tart at Level 3, Guided Response. At this level the 
student is learning the a b ilit ie s  which are components of the larger, 
more.complex s k ills ; this can be acieved by Imitation (3 .1 ) and T ria l 
and Error (3 .2 ).
The fina l two levels in the hierarchy build upon the component s k ills  
acquired by Guided Response: Mechanism (Level 4) describes the
learner's responses as being habitual, with a fa ir  degree of s k il ls ,
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while Level 5 covers objectives which are concerned with complex 
overt responses which require a high degree of s k i l l ,  beginning with 
the resolution of uncertainty in the skilled  act leading to a perfor­
mance which, is basically automatic.
Mac!ay's Taxonomy (1969)
Maclay's taxonomy (1969; 1971; 1974) is grounded in Simpson's. There 
are six levels in this scheme and unlike Simpson, Maclay apparently 
did not analyse appropriate tasks to decipher the component s k ills  
before compiling the hierarchy; he did, however, analyse objectives 
of a psychomotor nature in the f ie ld  of school science. His main 
focus in i t ia l ly  was in devising a taxonomy which could be used as a 
basis for defining objectives in general school science curricula in 
New South. Wales; objectives from a variety of school science courses 
were consulted (Maclay 1969, p .130). He la te r expanded these (Maclay
1971) and outlined steps to incorporate his taxonomy into the 
Australian Science Teaching Education Program (Maclay 1974). He is 
currently collaborating with Dr. Krathwohl of Syracuse University on 
the development of a broader based taxonomy (personal communication, . 
September 1976).
The six levels of Maclay's scheme are:
1. Perception
2. Readiness
3. Guided Response
4. Mechanism
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5. Complex Response with Guidance
6. Complex Response with no Guidance
Summary of Maclay's Taxonomy (1969)
Level 1
1.1 Sensory Stimulation: a basis for cue discrimination
1.1.1 : Hearing
1.1.2 I Sight
1.1.3 Touch
1.1.4 Taste
1.1.5 Smell
1.1.6 Nerve-muscle
1.2 Static-cue Discrimination -  cue selection by response
1.2.1 Hearing - discrimination of pitch, quality , in ten s ity , etc.
1.2.2 Sight - discrimination of objects by shape, colour, etc.
1.2.3 Touch - crysta lline , smooth, etc.
1 .2 .4  Taste - re la tive  sweetness, sourness, saltiness
1.2.5 Smell
1.2.6 Nerve-muscle - re la tive  weight in hand, etc.
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1.3 Dynamic-cue Discrimination - application of 1.2 to semi- 
quantitative arrangements in sequence; trends and changes
1.3.1 to 1.3.6 as above
1.4 Translation - determining the meaning of cues 1 .2 -and 1.3 and 
communicating these for the benefit of others
1.4.1 A b ility  to follow experimental instructions of others
1.4.2 A b ility  to record experiences for th e ir communication to
others
1.4.3 A b ility  to respond from single concepts with appropriate 
motor ac tiv ity
1.4.4 A b ility  to isolate simple concepts from above 
Level 2
Readiness for further experience following perception
2.1 Mental Readiness to select and synthesise appropriate cues for  
in terpretive action
2.2 Physical Readiness, to adopt nerve-muscular a b ilit ie s  to assist 
interpretive action, posture and stance
2.3 Emotion Readiness to respond by attitudes favourable to action
Level 3
Guided Response - using the experience and attitudes of 1 and 2.
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3*1 Im itation - performance a fte r demonstration, with guidance i f  
needed
3.2 Tria l and Error - applied to simple problem solving
3.3 Following of written or other guidance
3.4 Obtaining a series of simple experimental results, then putting 
into portrayal form (graph e tc .)
Level 4
Mechanism - using 1 , 2 ,  3 experiences in the pursuit of a complex 
a c tiv ity . Individual sk ills  are being selected with discrimination
4.1 Choice of appropriate raw materials, apparatus, etc.
4.2 Planning order of ac tiv itie s  log ica lly  and as time-motion study
4.3 Exercising s k ill in arrangement and assembly of apparatus or
other materials of study
4.4 Execution of task with safety, competence, etc.
4.5 Interpolation and/or prediction from results
Level 5
Complex Response -  using attitudes, etc. of 1, 2, 3, 4, involving 
precision acts to solve problems, test hypothesis or develop a model -  
WITH GUIDANCE, i f  necessary
5.1 Adaptation, a fte r choice, of appropriate resources
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5.2 Competent planning and confident procedure
5.3 Skilled execution and professional poise
5.4 Clear and concise Reporting, classifying the background, aims 
and achievements
5.5 Prediction of possible extended investigations suggested by 
the results of the ac tiv ities
Level 6
Complex Response -  as under 5, but with NO GUIDANCE
Although based mainly on Simpson's work, Maclay's taxonomy is s lig h tly  
more complex. Level 1 deals with Perception, and is sub-categorised 
into Sensory Stimulation (1 .1) which is the basis for a ll discrimination 
Static-cue Discrimination (1 .2) which requires cue-selection by some 
response; Dynamic-cue Discrimination which is concerned with the 
application of static-cue discrimination to semi-quantitative arrange­
ments in sequence (trends and changes) and f in a lly  Translation (1 .4) 
of the cues to determine the ir meaning and for communication to others.
Level 2 defines objectives for Readiness for further experience follow­
ing perception: Mental, Physical and Emotional Readiness. Level 3 -
Guided Response - contains Simpson's Imitation (3 .1 ) and T ria l and 
Error (3 .2 ), but is extended by the addition of two more sub-categories 
viz. 3.3 Following of Guidance and 3.4 Obtaining Simple Experimental 
Results and portraying them. Using the experiences of levels 1, 2 and 
3, the learner begins to Mechanise her component s k ills  (Level 4) by
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Choosing Appropriate Raw Materials (4 .1 ), Planning the order of her 
a c tiv itie s  (4 .2 ), Exercising S k ill in arranging and assembling (4 .3 ),  
Performing the Task with Safety and Competence (4 .4) and Interpolating  
and Predicting from the results she obtains from completing the task 
•: (4 .5 ). The fina l two levels are concerned with objectives and learn­
ing experiences involving complex responses using attitudes and 
experiences developed e a rlie r; this involves precision acts needed 
to solve problems, testing hypotheses and developing models. Level 
5 objectives include Complex Responses with Guidance and the sub- 
categories define behaviour of Adaptation (5 .1 ), Competent Planning 
(5 .2 ), Skilled Execution (5 .3 ), Clear and Concise Reporting (5 .4 ) and 
. the prediction of possible extended investigations suggested by the 
results of the a c tiv itie s  (5 .5 ). Level 6 is basically the same but 
with no guidance.
Harrow's Taxonomy (1972)
Harrow (1972) developed her taxonomy to provide a basis
for defining objectives involved in physical education, and as such has
very lim ited ap p licab ility  for physiology s k ill learning.
There are six levels in this taxonomy:
1. Reflex Movements
2. Basic Fundamental Movements
3. Perceptual A b ilities
4. Physical A b ilities
5. Skilled: Movements
- 310 -
6. Non-discursive Communication
Summary of Categories in Harrow's Taxonomy which may be useful for  
laboratory s k ill training
Level 3
Perception
3.2.0 Visual Discrimination
3.2.1 Visual Acuity
3.2.1 Visual Tracking
3.2.3 Visual Memory
3.2.4 Figure Ground
3.2.5 Consistency
3.3.0 Auditory Discrimination
3.3.1 Auditory Acuity
3.3.2 Auditory Tracking
3.3.3 Auditory Memory
3.4.0 Tactile  Discrimination
3.5.0 Co-ordinated A b ilities
3.5.1 Eye-hand co-ordination
3.5.2 Eye-foot co-ordination
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Level 4
Physical A b ilitie s
4.4 .0  A g ility  -
4.4.1 Change Direction
4.4.2 Stops and Starts
4.4.3 Reaction-response time
4.4.4 Dexterity
Level 5
Skilled Movements
5.1.0 Simple Adaptive Skills
5.2.0 Compound Adaptive Skills
5.3 .0 Complex Adaptive S kills
S k ill levels 1 and 2 are developed early in the individual's ontogeny 
and are not normally the concern of teachers. The teacher may begin 
to formulate objectives at Level 3, Perception -  which is sub-categorised 
into 3.1 Kinaesthetic Discrimination; 3.2 Visual Discrimination (acu ity , 
tracking, memory, figure ground and consistency); 3.3 Auditory 
Discrimination; 3.4 Tactile Discrimination and 3.5 Co-ordinated A b ilit ie s  
(e.g. eye-hand-co-ordination). Level 4 considers Physical a b ilit ie s  sach 
as endurance (4 .1 ), Strength (4 .3 ), F le x ib ility  (4 .3 ) and A g ility  (4 .4 ) ,
which form the basis for describing a c tiv itie s  involving Skilled  
Movements (Level 5) which may be Single (5 .1 ), Compound (5 .2 ) or 
Complex (5 .3 ). Adaptive - Extremely complex s k ills  involving the 
whole body and its  parts are described by level b -  Non-discursive 
Communication, Expressive and Interpretive Movements (e .g . ba lle t 
s k ills ) .
I t  seems clear that only certain sections of this taxonomy could be 
of. use in formulating objectives in physiology s k ill learning.
7.3.3 A Critique of the Taxonomies
At this point I w ill a) b rie fly  describe how the categories in these 
taxonomies could be related to the s k ills  being taught in the physio­
logy laboratory and then b) discuss some misgivings which I have 
about the taxonomies.
Relating the taxonomies to the physiology laboratory
The three taxonomies described above were developed with particu lar  
curricular fie lds and a c tiv itie s  in mind v iz . home economics, general 
school science and physical education, and as such cannot be as widely 
applied as Blooms cognitive taxonomy (Bloom et a l. 1956) or KrathwohVs 
affective taxonomy (Krathwohl et a l. 1964). However, certain sections 
from each taxonomy may be useful in the defin ition  of objectives for 
use in the physiology laboratory.
The role of perception in the physiology laboratory is of major 
importance due to the fact that most of the s k ill teaching is done by ,
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video-tape. The incorporation of a "perception level" in the taxo­
nomies is therefore very useful, but I feel not su ffic ien tly  
emphasised for the purposes of the physiology laboratory. I shall 
come back to this point la te r.
Mental, physical and emotional readiness (set) to perform laboratory 
tasks is v ita l to the s k ill acquisition in the tasks; i f  a student 
does not have the proper set for performing her work, learning w ill 
be affected. In Chapter Three i t  was noted that the students do not 
have the appropriate mental set at the beginning of the laboratories 
for learning the laboratory s k i l ls; i t  seems necessary to teach 
towards th is . Emotional set may by particu larly  important in those 
situations where the student is required to perform techniques on 
human subjects, such as taking blood pressures, blood samples, breath­
ing rates and so on; certain ly , for those entering the paramedical 
professions, training in this area w ill be necessary. Readiness to 
be trained by video-tape may also have to be a feature considered.
At level 3 -  Guided Response - motor s k ills  as such begin to be defined 
as educational objectives. Imitation is important in laboratory work 
(Kempa 1974) and especially so when the student is taught by video; 
the correct im itation of a demonstrated technique w ill be necessary in 
building a central motor program since i t  may form the basis fo r future  
higher level learning. Sim ilarly with Maclay's level 3.3 -  following 
Written Instructions; the student has to be trained in understanding 
the need for close adherence to laboratory instructions, especially in 
the early, cognitive phase of s k ill learning.
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Level 4 of Simpson and Maclay's taxonomies (Mechanism) is concerned 
with objectives which define components of the higher-level s k i l l ,  
such as being able to plan the sequences of the technique being 
used, choose the correct apparatus, interpolate from the results of
an experiment and so on. These are highly cognitive processes, but
absolutely necessary in performing laboratory work. Physical a b i l i t ­
ies (Harrow's level 4 ), such as reaction response times and dexterity  
a b ilit ie s  are of course the bread and butter of s k ill acquisition: i f  
the level of these a b ilit ie s  is low then performance of sk illed  :
techniques w ill be d if f ic u lt  for the student.
Complex responses (level 5) are those involving the f u l l ,  automatic 
skilled performance discussed by F itts  (1969) (see page321). However, 
the level of complexity required of the student's s k ill w ill never fu lly  
be that expert, say compared to a technician's s k ill. The level to be 
acquired may be simple, compound or complex (Harrow's level 5) 
depending on the aims of the laboratory course; some s k ills  may be 
required atone leve l, others to a d ifferen t level.
Some Misgivings
There are four criticisms which can be levelled at these taxonomies in 
relation to the ir usefulness in the physiology laboratory. They are:
1. They do not emphasise the perceptual levels s u ffic ien tly  to be use­
ful for covering the role of perception in the laboratory
2. They are founded on the be lie f that s k ill learning progresses
in an hierarchical, cumulative fashion, which is not necessarily so.
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3. They do not seem to take fu ll recognition of some psychological 
studies on human a b ilit ie s .
4. They do not provide accompanying strategies for teachers to 
easily devise objectives to be-used in the taxonomies.
Each critic ism  w ill be discussed in turn.
1. Perception
We have seen in e a rlie r  chapters that the role of the video-tapes 
in the teaching of the laboratory s k ills  is integral to the success­
ful running of the laboratory; there has also been some indication of 
the importance of visual-memory in the overall learning processes of 
the students. So the ro leo f perception in the laboratory is very 
important and as such requires more detailed consideration than is  
given in the above taxonomies.
Perception is a cognitive process (Hebb 1966) and the student in the 
laboratory can be trained to some extent to be discriminating in the 
way she perceives the various phenomena in the laboratory. I t  was 
pointed out in chapter 3 that some students may not learn e ff ic ie n tly  
by video-tape: they may require some training in how to learn from 
this medium. I t  also seems lik e ly  that some students may also require 
ex p lic it training in comparing and contrasting new sensory phenomena 
encountered in the process of carrying out th e ir laboratory work with 
those already 'stored'in the ir cortices. Such perceptual s k ills  may be 
associated with performing in trica te  dissections; performing chemical 
tests involving colour changes; carrying out microscope work where an 
element of the "unknown" is always present and w ill require a train ing
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in d iffe ren tia l perception; performing techniques which require 
ta c tile  and/or olfactory discrimination, and so on.
The taxonomies discussed above do not provide for the de fin ition  of 
objectives in these very specific areas of learning. To th is end, 
Moore's taxonomy of perception can be of use. Moore (1970) developed 
a taxonomy of perception for use in general education. I t  considers 
in detail the many facets of perceptual learning which' can be 
d ire c tly , related to s k ill learning in -the physiology 
laboratory since i t  w ill be useful in developing objectives at th is  
level of the taxonomy. There are five  levels to the taxonomy, v iz .
1. Sensation
2. Figure Perception
3. Symbol Perception
4. Perception of Meaning
5. Perception Performance 
Moore's Taxonomy of Perception (1970)
Level 1
Sensation: awareness of information in the stimulus i .e .  awareness
and detection of change
Level 2
Figure Perception: awareness of an en tity
2.1 Discrimination of unity e.g. brightness, distance and ta c tile  
discriminations
whole figure/background discrimination
2.3 Resolution of Detail
2.3.1 Response to detail in the sensory world, -  judging size, shape 
and field-dependence
2.3.2 Response to .detail within the sensory f ie ld  -  discrimination 
of symmetrical/asymmetrical figures etc.
Level 3
Symbol Perception: awareness o f figures in the form of signs when
no association meaning is considered
3.1 Identification  of Form and Pattern relating information into  
auditory, visual, ta c tile  forms e.g. a b ility  to distinguish 
curves from rectangles, a b ility  to respond appropriately to 
verbal directions
3.2 Naming and Classification of Forms and Patterns e;g. a b ility  
to name complex objects, pictures etc.
Level 4
Perception of Meaning: awareness of the significance contrarily
associated with FORMS and PATTERNS and EVENTS i .e .  th e ir meaning.
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4.1 Mental Manipulation of the Identified  Form or Pattern e.g. 
a b ility  to reproduce drawings etc.
4.2 A b ility  to Attach Significance to Symbols and to re la te  symbols 
to achieve a significant synthesis
4.3 A b ility  to Attach Significance to a Series of Events occurring 
over a period of time e.g. insight into cause and e ffec t; make 
decisions
Level 5
Perception Performance: demonstration of sensitive and accurate
demonstrations; a b ility  to make complex decisions v/here many fators  
are involved; a b ility  to change an ongoing behaviour in response to 
its  effectiveness e.g. successful approaches to problem solving.
L it t le  need be said about the taxonomy except that i t  w ill be of 
particular benefit for defining objectives especially needed fo r 
video-tape learning.
Hierarchical, Cumulative Learning
The format and proposed uses of the taxonomies suggest that m otor-skill 
learning progresses in an hierarchical, cumulative manner - as is 
postulated for cognitive learning (Bloom et a l. 1956). However, at 
the beginning of this chapter i t  was indicated that there is no clear 
evidence to substantiate the claim that learning does progress cumulat­
ively and hierarchically (Seddum 1979). Although s k ill learning may be 
differen t from knowledge learning, i t  cannot be assumed without further
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study that i t  only occurs cumulatively and hierarchically . From 
reading some of the related lite ra tu re , there appear to be other 
opinions concerning the process of s k ill learning. Before discuss­
ing these, i t  w ill be worth pausing to consider the nature of 
practical s k ills ; and since a strong relationship between perception 
and motor-skill learning has now been established in (1) above, the 
term "perceptual-motor" w ill now be used in place of "psychomotor", 
which seems to be more lim ited in its  coverage.
Practical Ski 11s
In terms of performance, a skilled  performance is one which is 
competent, rapid, expert and accurate; a ll the factors which go to 
make such a performance are concerns of those interested in the 
term "s k ill"  (Weiford 1968). I t  w ill be obvious that the term is 
not restricted to manual operations since we can be sk illed  in other 
a c tiv it ie s , such as reading, mental problem solving and so on. How­
ever, our interest here is with perceptual-motor-skills. To become 
procifient in a perceptual-motor-ski11, three factors are necessary:
1. spatial-temporal patterning
2. interaction of responses with input and feedback processes
3. learning (Fleishman 1967; 1969).
Operationally then, in practising a perceptual-moto-ski11 (PMS) the 
individual must hold or handle some physical apparatus to perform 
some task, the results of which are readily available to her and 
which structure some cognitive process, so that eventually she learns
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to perform the task in a proficient way (q .v. Bilodeau and Bilodeau 
1961; Noble 1968). This operational defin ition  is deceptively simple: 
i t  gives l i t t l e  indication of the very complex cognitive, perceptual 
and motor aspects of sk illed  performances as they occur in the 
physiology laboratory. Nevertheless, with this caution in mind, i t  
w ill serve our purposes for thinking about m otor-skills.
Perceptual-Motor-Skill Learning
What are the other opinions concerning the nature of perceptual-motor- 
s k ill learning? Most recent lite ra tu re  on perceptual-motor-ski 11 (PMS) 
learning draws on the information processing model of learning 
(Klausmeier 1975; F itts  1964; M ille r et a l . ,  1960; Posner and Keel
1972). During the learning of a PMS, the learner acquires an internal 
plan - or central motor program - of the s k ill being practised; th is  
program contains the sequences of movements necessary to perform the 
s k ill and in the process of "building in" this program ( i . e .  learning 
i t )  five  characteristics of the s k ill develop as is shown in Figure 
7.6, leading towards a "professional " degree of competence where, 
in carrying out the task, there is a) l i t t l e  attention to specific  
movements; b) good d ifferen tiation  of cues; c) rapid movement 
correction; d) good co-ordination of movement patterns and e) 
a b ility  to perform under varying conditions (Klausmeier 1975).
F itts  (1964) proposes three interrelated phases in PMS learning which 
are closely related to Klausmeier's five  developmental characteristics. 
They are:
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Figure 7.6 Five Developmental Characteristics of Perceptual- 
Motor-Skill Learning (a fte r Klausmeier 1975)
Characteristics Performance of Beginner
Performance of 
Skilled Person
1. Attention to 
movements
S shows voluntary control 
over movements
S shows involuntary 
control
2. D ifferentiation  
of cues
POOR - S has to learn 
which cues need/do not 
need attention at 
beginning
GOOD -  S is free  
from reliance on cues. 
Responds to fin e r  
cues
3. Feedback (KR) 
correction
S relies on both 
external (e.g. visual) 
and internal (k in- 
aesthetic) KR
S no longer n’eeds 
to re ly  on external 
KR; reliance on 
internal KR increased
4. Co-ordinated 
movement 
patterns
S shows slow, inaccurate 
responses under control 
of external & internal 
KR
S shows rapid, accurate 
responses, under control 
of central motor 
program (CMP)
5. S ta b ility UNSTABLE -  S cannot adapt 
to d ifferen t environ­
mental conditions
STABLE -  S has CMP 
which remains stable 
under varying environ­
mental conditions
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1. Cognitive Phase: the learner verbalises the s k ill and begins
building the central-motor program. This may be a short period, or 
i t  may take days where highly complex s k ills  are involved. Klaus­
meier' s five  developmental characteristics are low: control over
•movements are voluntary; cue-differentiation is poor; feedback is 
mainly external; co-ordination is slow and the learner's general 
a b ility  in performing the s k ill is unstable.
2. Fixation (or Organising) Phase: lower level processes become more
highly organised with practice; errors are gradually eliminated. This 
may las t for weeks in complex s k ill learning. The five  developmental 
characteristics are middling to high and the learner is beginning to 
internalise the sequence of the sk illed  event with greater ease and 
sophistication.
3. Autonomous (or Perfecting) Phase: there is
a) a gradual increase in speed and accuracy
b) a gradual resistence to stress and 
environmental factors.
In information processing terms,"hierarchical processes" or "executive 
routines" replace the e a rlie r , lower-level processes and,the s k ill is 
performed automatically i .e .  attention to movements is involuntary; 
cues are easily d ifferentiated; feedback (KR) is now internal in 
origin; co-ordination of movements is rapid and the s k ill is performed 
with increasing s ta b ility  under varying environmental conditions.
As learning continues, the three phases merge together until the learner's  
performance becomes continuous. F itts  (1964) emphasises the CONTINUITY
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of the process
"Skill learning is primarily a continuous process, even ... 
though the fine grain structure of the performance i ts e lf  
may involve discrete operations. Thus i t  is misleading 
to assume.distinct stages in s k ill learning. Instead, we 
should think of gradual shifts in the factor structure of
s k il ls , or in the nature of the processes employed,
as learning progresses" (F itts  1964, emphasis mine).
This d iffers  from the cumulative hierarchical system suggested in 
the taxonomies where the various stages or levels of the taxonomy 
may mislead one into thinking that perceptual-motor skills are learned 
in discrete steps. The continuous process emphasised by F itts  seems 
more re a lis tic  in that i t  allows for the learner going back and forth  
from one level to another as the s k ill is being learned (according 
to F it t 's  3 stages outlined .above); a loop.-system m ust'exist.w ithin  
this system for this to occur.
The"gradual shifts in the factor structures of sk ills"  refers to the 
changes which occur in the a b ilit ie s  and learning strategies required 
to learn a s k ill from the early learning stages to the la te r stages of 
competence. The descriptions above of Klausmeiers five  developmental 
characteristics and F it t 's  three phases are basically descriptions of 
changes in these "factor structures" as learning proceeds.
Is there any empirical evidence from psychological studies to suggest 
that Klausmeier's and F it t 's  phases of learning perceptual-motor-ski 11s 
are grounded in the re a lity  of s k ill learning? (And which, incidentally
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. might go towards meeting Bloom's guiding principle that any toxo- 
nomy needs to be grounded in psychological theory).
Fleishman's work on basic a b ilit ie s  does provide some empirical 
evidence of the "gradual shifts in the factor structure of s k ills " .  
Fleishman's work has extended to an analysis of the change in 
a b ilit ie s  required to carry out perceptual-motor-tasks from the easy 
learning stages to the la te r  autonomous stages. He has shown that 
the combination of a b ilit ie s  leading to sk illed , autonomous perfor­
mances changes in time with practice, and more specifica lly  that the 
contribution of non-motor a b ilit ie s  (e.g. cognitive and perceptual 
a b ilit ie s ) decreases with practice (Fleishman 1955).
An example of this is the role of spatial-visual and kinaesthetic 
a b ilit ie s  in the learning of some perceptual-motor-ski11 s. Spatia l- 
visual a b ilit ie s  are very important when beginning to learn a PMS, 
while the dominant a b ilit ie s  at la te r stages of practice are the kina­
esthetic ones (Fleishman 1963) i .e .  the ones relying on a sense of 
movement or of muscular e ffo rt. This empirical study confirms the 
theories of Klausmeier and F itts .
We can relate a ll of the above points and present them as follows:
Cognitive Control Motor Control
(Perception and Learning) High
High
Motor Control Cognitive Control
Low Low
■
Beginning Later
Perceptual-Motor-Ski11
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In summary, we can say that the information processing model of 
learning proposes that perceptual-motor-ski11 learning occurs 
continuously, with the learner moving from one "level of learning" 
to another and back again as practice continues, and that the "factor 
' structure" (a b ilit ie s , learning processes) of the sk illed  movement 
changes as the s k ill is learned.
3 Studies of Human A b ilitie s
There seems to me to be at least one area of psychological studies 
which is not given fu ll recognition in the taxonomies, and that is  
Fleishman's work on human a b ilit ie s
Fleishman (1967; 1969) draws a distinction between a b il it ie s  and s k il l :  
an a b ility  e.g. manual dexterity, is "a, general t r a i t  of the individual 
which has been inferred from certain response consistencies on certain  
kinds of tasks" - the response consistencies are generally correlation  
scores on a variety of related tasks. A motor-ski11 e.g . dissecting a 
frog's heart, is "the level of proficiency on a specific task or 
lim ited group of tasks". In e ffec t, s k ills  can be described in terms 
of the more basic a b ilit ie s  - this is an important point because the 
rate of learning of a s k ill and the fin a l level reached are lim ited by 
the basic a b ilit ie s  of the individual (Fleishman 1967), and these 
a b ilit ie s  change l i t t l e  a fter childhood (a period in the individuals 
l i f e  when they are overlearned, so that we find a fte r periods of time 
. without practice they .are quickly brought back to function).
Twenty psychomotor a b ilit ie s  have been identified  (Fleishman 1954;
1969), eleven of which may be of importance in considering the s k ills
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being learned in the physiology laboratory. They are:
1. Control precision
2. M ulti-lim b co-ordination
3. Response orientation
4. Reaction time
5. Speed of arm movement
6. Rate control
7. Manual dexterity
8. Finger dexterity
9. Arm-hand steadiness
10. Wrist and finger speed
11. Aiming
These a b ilit ie s  are discussed below, and are followed by a laboratory 
s k ill technique, success at which may depend on the presence o f each 
a b ility .
1. Control Precision: fin e , highly controlled muscular adjustments
e.g. use of equipment with displays-fine adjustments required
2. Multi-Limb Co-ordination: a b ility  to co-ordinate the movements
of a number of limbs simultaneously e.g. co-ordination of two
hands e.g. any biology dissection; use of equipment
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3. Response Orientation: a b ility  to make the correct positional
movement in relation to the correct stimulus e.g. frog-heart 
preparation-kymograph reading and drug injections
4. Reaction time: speed with which an individual is able to
respond to a stimulus v/hen i t  appears e.g. being able to react 
to changes in heart sounds, according to pre-specified c r ite r ia
5. Speed of Arm Movement: speed with which an individual can make a
gross, discrete arm movement where accuracy is not the requirement 
e.g. manipulating equipment
6. Rate Control: a b ility  to make anticipatory motor adjustments
re la tive  to changes in speed and direction of a continuously 
moving target or object e.g. using kymographs etc.
7. Manual Dexterity: a b ility  to make s k i l l fu l ,w e l l  directed arm-
hand movements in manipulating fa ir ly  large objects under speed
conditions e.g. pipetting techniques
8. Finger Dexterity: a b ility  to make s k i l l fu l ,  controlled manipulat­
ions; e.g. - dissections,, setting up apparatus
9. Arm-hand Steadiness: a b ility  to make precise arm-hand position­
ing movements where strength and speed are minimised e.g. dissect­
ions
10. Wrist and Finger Speed: a b ility  to make the movements required
in rapid tapping of a pencil in re la tiv e ly  large areas e.g. 
techniques involving1 use of miniature pipettes/droppers to drop 
liquid quickly into several places (e.g. taking a blood sample
and : transferring the blood to containers quickly before clo tting  
occurs)
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11. Aiming: a b ility  to go from one c irc le  to another placing one
dot in each c irc le  as rapidly as possible e.g. same as 10 
(Fleishman 1969, p .892).
Some d ifferen tia tion  of the a b ilit ie s  can be achieved by "stringing" 
them along a continuum of Gross to Precise a b ilit ie s :
GROSS Speed of arm movement Reaction time
Multi-limb co-ordination may. apply to any !
Control precision 
Rate control
Response
Orientation
Manual dexterity. Aiming 
Arm-hand steadiness 
PRECISE Wri'st-finger. speed Finger dexterity
Many of the skilled  techniques taught in the physiology laboratory 
would require students to possess these a b ilit ie s  to some extent.
The majority of the laboratory techniques would probably'be most 
closely related to those a b ilit ie s  at the PRECISE end of the 
continuum.
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k Strategies for Devising Objectives
I t  would seem useful to be able to provide some guidelines to teachers 
using the taxonomies on how to analyse the skilled behaviours which 
• they are teaching, and develop behavioural objectives from them.
None of the authors provide such guidelines. One tool which could 
be useful to this extent is that of Hierarchical Task Analysis 
(Annett 1971).
By using hierarchical task analysis (HTA) a complex perceptual motor 
task can be broken down into its  component parts, thus "simplifying" 
the task and fa c ilita tin g  the production of precise behavioural object­
ives for teaching the s k ills  involved in the task, and la te r fo r  
assessing students' levels of attainment. An example of the use of 
HTA should indicate the effectiveness of the method in producing 
behavioural objectives in s k ill train ing.
Figure 7.7 outlines the analysis of the technique of performing a red 
cell count.. The in i t ia l ,  complex task is stated: Perform a Red Cell
Count. This is broken down into its  main sub-techniques, that is  the 
actions which the student w ill have to perform in order to achieve:the 
task of taking a red cell count. To be able to do a red cell count, 
four stages of actions are necessary v iz .
A - obtaining a blood sample
B - dilution of the blood
C - the transfer of the blood to a haemocytometer
D'c the examination of the blood under a microscrope,
and the cell count
- 330 -
A4.1
Dilute
blood
ease
Put S
obtain 
a blood 
sample
Pierce 
skin 
wi th 
lancet
Squeeze
ear­
lobe
Cleanse
skin
with
alcohol
Squeeze
ear­
lobe
Cleanse
skin
‘ Pierce 
skin 
quickly
Collect 
blood in 
pipette.
DOA RED CELL COUNT
In te r­
ference
rings?
Count
cells
square
Examine
under
Exami ne 
under 
micro­
scope
Salivate 
on to 
c/s
Examine under 
microscope 
and count
Transfer to 
haemocytometer
Run
diluted
blood
under
c/s
c/s onto 
haemo­
cytometer 
and press
101
mark
Take up 
Hayem
Reject 
f i r s t  few 
drops of 
blood
Place c/s 
on haemo­
cytometer
Apply
Pipette
blood mark
Collect
Fig. 7.7 Hierarchical Task Analysis: an example of the 
analysis of one of the techniques taught in the 
Physiology Laboratory
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The next step is to take each of these four stages in turn, and 
define the tasks involved in each. Taking stage A -  obtaining a. 
blood sample - the tasks involved in this are:
A-j -  putting the subject who is donating the blood at ease
- cleansing the skin from where the sample is to be taken 
with alcohol
Ag - piercing the skin with a lancet
A^  -  collecting the blood in a pipette
A5 - cleansing the punctured skin.
Having outlined the steps involved in stage A, a sim ilar process can 
be applied to stages B, C and D (see Figure 7 .7 ), thus building up a 
hierarchical picture or flow chart of the tasks involved in performing 
the complex technique of a red cell count. Each sub-level in this tasks 
hierarchy is less complex than the one preceding i t :  the sub-level at 
which one stops is determined by the level of sophistication.tov/ards 
which one is teaching. Once the final sub-level has been decided upon, 
each sub-task can be changed into a behavioural s k ill objective, the 
precise defin ition of which w ill again be determined by the level of 
sophistication required, (For an introduction to defining behavioural 
objectives, see Mager 1962; and also Harlen, 1972).
This is a fa ir ly  straightforward and hopefully useful evaluation tool 
to be used in the preparation of perceptual-motor s k ill objectives in 
the physiology laboratory.
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7.4 The Composite-Taxonomy -'A  Proposal
7.4.1 Introduction
Having a) discussed the role of perception in the physiology laborat­
ory ski 11-learning and proposed the use of Moore's perceptual taxonomy 
as part of a composite taxonomy b) provided an alternative view of 
sk ill-learn ing  based on the information processing model of learning 
and c) outlined the importance of Fleishman's work on a b il i t ie s , i t  
is now possible to propose a taxonomy which is ch iefly based on those 
proposed by Simpson (1967), Maclay (1969) and Harrow (1972) but which 
also incorporates the above mentioned points:
I t  w ill be clear from looking at the proposed, composite taxonomy for 
defining objectives in the perceptual-motor domain in the physiology 
laboratory that the ordering of levels is not s tr ic t ly  hierarchical 
(see taxonomy below). As we pointed out above, the model of s k ill  
learning which we are following is that based on the information 
processing model of learning, where s k ill learning is constructed as 
being both continuous and relying on feedback loops, so allowing for  
movement back and forth among the various learning stages; to some 
extent, this overcomes the d iff ic u ltie s  of construing s k ill learning as 
occurring in stages, as the other taxonomies suggest i t  does (s im ilar 
d iffic u ltie s  in the use of Bloom's taxonomy have been commented on by 
Rowntree (1977)).
Indeed i t  is important when using the taxonomy not to think of i t  as a 
true hierarchy of learning : in fact i t  might be more advantageous to 
view i t  as a classification system, since i t  allows for the inclusion
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of "arbitrary" elements such as perceptual and cognitive a b ilit ie s  
alongside motor a b ilit ie s .
When learning a complex perceptual-motor-ski11 in the laboratory, 
the student w ill be exhibiting many behaviours at d iffe ren t levels  
in the system as learning progresses. These clusters of behaviours 
(or "factor structures") might be defined by one set of objectives in 
the perceptual, cognitive and affective parts of the system, but by 
-  another perhaps d ifferen t set la te r on in the learning process.
So, although at the beginning of learning, a student w ill have to be 
competent in perceptual behaviours associated with the "low" levels 
of the system, and w ill have to use these behaviours to become proficient 
at other behaviours defined at the"higher" levels of the system to 
become "skilled", the teacher should not be misled into thinking that 
learning the s k ill occurs in separate, d istinct stages. I f  anything, 
i t  occurs in groups of related stages ( i .e .  simultaneously at d if fe r ­
ent levels in the system).
All the levels of behaviour are exhibited by the student, but to 
varying degrees at the various "points" along the continuum of learning. 
I t  is up to the teacher to decide what objectives should be defined, at 
what point of learning and at what level of proficiency.
What follows, therefore, is a proposed composite taxonomy which w ill 
have to be tried  out in real teaching situations in the laboratory, 
modified accordingly and always used with the above points in mind.
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7 .4 .2  Composite Taxonomy fo r Defining Objectives in the Perceptual 
Motor Domain in Human Physiology Laboratories
Summary
1.: Perception
1.1 Sensory Stimulation
1.2 Figure Perception
1.3 Symbol Perception
1.4 Perception of Meaning
1.5 Translation
2. Readiness (Set)
2.1 Mental Readiness
2.2 Physical Readiness
2.3 Emotional Readiness
3. Physical/Orientating A b ilit ie s
3.1 Control Precision
3.2 Multilim b Co-ordination
3.3 Response Orientation
3.4 Reaction Time
3.5 Speed of Arm Movement
3.6 Rate Control
3.7 Manual D exterity
3.8 Finger Dexterity
3.9 Arm-Hand Steadiness
3.10 Wrist and Finger Speed
3.11 Aiming
4. Guided Response
4.1 Im itation
4.2 T ria l and Error ' •
4 .3 Following w ritten /verbal guidance
4.4 Obtaining Results/calculations
5. Mechanism
5.1 Habituation o f Learned S k ill
6. Autonomy
6.1 Autonomy with guidance
6.2  Autonomy with no guidance
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Detailed Description of the Taxonomy
1. Perception: central portion of the situation -  interpretation -
action chain. Necessary for learning from video-tape (VT)
1.1 Sensory Stimulation
1.1.1 Auditory
1.1.2 Visual
1.1.3 Tactile
1.1.4 Taste
1.1.5 Smell
1.1.6 Kinaesthetic
1.2 Figure Perception: an awareness of the en tity
1.2.1 Discrimination of'unity: e.g. brightness, distance 
and ta c tile  discriminations *
1.2.2 Sensory figure ground perception: parts to each other 
and to whole, figure/background discrimination
1.2.3 Resolution o f detail
1.2.3.1 Response to detail in the sensory world: 
judging size, shape and fie ld  dependence
1.2 .3 .2  Response to detail in the sensory f ie ld : 
discrimination of symmetrical/asymmetrical 
figures
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1.3 Symbol Perception: an awareness of figures in the form of 
signs when.no associated meaning is considered
1.3.1 Identification  of form and pattern: re lating  
information into auditory, visual, ta c t ile  forms 
e.g. a b ility  to distinguish curves from rectangles
1.3.2 Naming and classification of forms and patterns 
e.g. a b ility  to name complex objects, pictures, 
places etc.
1.4 Perception of Meaning: an awareness of the significance
commonly associated with FORMS, PATTERNS and EVENTS i .e .  
thei r  meaning
1.4.1 Mental manipulation of the identified  form or 
pattern.e.g. a b ility  to reproduce drawings
1.4.2 A b ility  to attach significance to symbols and to 
relate symbols to achieve a s ignificant synthesis
1.5 Translation: A b ility  to relate perception to action in 
performing a motor task i .e .  determine the meaning of 
perceived cues for action
1.5.1 From video-tape to laboratory situation
1.5.2 Follow laboratory instructions (verbal and w ritten)
1.5.3 Record experimental results
1.5.4 Respond to concepts
1.5.5 Isolate concepts
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Readiness (S e t): preparatory adjustment of readiness fo r a
particular kind of action or experience,with'particular reference 
to readiness to learn from the video-tapes
2.1 Mental Readiness: to select and synthesise appropriate 
cues for interpretive action
2.2 Physical Readiness: to adapt neuro-muscular a b ilit ie s  to 
assist in terpretive action, posture and stance
2.3 Emotional Readiness: to respond by having attitudes  
favourable to interpretive action (relaxed alertness; 
persistance when fatigued).
Physical/Orientating A b ilit ie s : to display, or be trained in ,
the necessary physical or orientating a b ilit ie s  required for 
skilled  tasks.
3.1 Control Precision: a b ility  to display fin e , highly controlled 
muscular adjustments e.g. arm-hand movements
3.2 Multilimb Co-ordination: a b ility  to co-ordinate the move­
ments of a number of limbs simultaneously e.g. co-ordination 
of two hands
3.3 Response Orientation: a b ility  to make the correct positional
- movement in relation to the correct stimulus
3.4 Reaction Time: speed with which the student is able to
respond to a stimulus when i t  appears
3.5 Speed of Arm Movement: speed with which the student can make
a gross, discrete arm movement where accuracyis not required
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3.6 Rate Control: a b ility  to make anticipatory motor adjust­
ments re la tive  to changes in speed*and direction of a 
continuously moving target or object
3.7 Manual Dexterity: a b ility  to make s k i l l fu l ,  well directed 
arm-hand movements in manipulating fa ir ly  large objects 
(or movements of this nature) under speed conditions
3.8 Finger Dexterity: a b ility  to make s k i l l fu l ,  controlled 
manipulations of tiny objects involving prim arily the 
fingers
3.9 Arm-Hand Steadiness: a b ility  to make precise arm-hand 
positioning movements where strength and speed are mini­
mised
3.10 Wrist and Finger Speed: a b ility  to make the movements 
required in rapid "tapping of a pencil" in re la tiv e ly  
large areas
3.11 Aiming: a b ility  to go from one c irc le  to another placing one 
e.g. substance, in each c irc le  as rapidly as possible
4. Guided Response: . an early step in autonomous s k ill learning.
Learning the components of the "larger" more complex s k i l l .  Overt
behavioural acts are under instructor's control
4.1 Imitation of VT demonstrations
4.2 Trial and error
4.3 Following written/verbal guidance
4.4 Obtaining results/calculations
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5. Mechanism: using e a rlie r experience in the pursuit of a.complex 
ac tiv ity ,
5.1 Habituation of Learned S k ill:  individual component sk ills  
are linked together in a habituated manner
6. Autonomy: building on experiences of levels 1-5 to produce a 
s k illfu l performance automatically
6.1 Autonomy -  with guidance (resolving uncertainty)
6.1.1 Of simple s k ills
6.1 .2 Of compound sk ills
6.1.3 Of complex sk ills
6.2 Autonomy - with no guidance (automatic)
6.2.1 Of simple sk ills
6.2 .2 Of compound sk ills
6.2.3 Of complex sk ills
7.4 .3 An Example of the Use of the Taxonomy
What follows is an example of the application of the taxonomy in 
defining the aims and objectives of carrying out a red cell count 
• from the laboratory class t it le d  an Introduction to Haematology.
An Introduction to Haematology: Aims and Objectives
Aim: To be able to carry out a red cell count using a haemocytometer.
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Pre-Laboratory Preparation
Mental Readiness (2 .1 ): to be ready and prepared for the laborat­
ory class by knowing in advance what the 
laboratory is about
Emotional Readiness (2 .3 ): to be prepared to
a) watch the video-tape
b) carry out the various taisks associated 
with the laboratory and follow  
instructions carefully (see also
4.3)
Viewing the Video-tape
Readiness (2 ): a) to be emotionally prepared to view the VT (2 .3 )
and concentrate on learning the s k ills  being 
taught (2 .1)
b) to relate knowledge in the VT to previous 
knowledge (2 .1)
c) to relate instruction in VT to laboratory 
schedule instructions (2 .1 , 1.5)
Perception (1 ): a) to be able to follow the auditory and visual
channels of the VT (1.1)
b) to see and comprehend the special visual 
. information of the VT e.g. Sensory Figure 
Ground
Perception i )  to see and comprehend the in te r­
ference rings i i )  to distinguish the RBC from 
other d e ta il.
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3. Preparing for the Laboratory Work
Mental and Emotional Readiness (2 ): to complete the laboratory
work as directed in the VT 
and in the laboratory 
schedule
4. Starting the Laboratory Work 
1. Obtaining a Blood Sample
Guided Responses (4): a) a b ility  to remember the VT
instruction and im itate the s k ills  
taught therein (4 .1 ) 
b) a b ility  to follow the w ritten ■ 
instructions in the schedule (4 .3 )
Emotional Readiness (2 .3 ): a) a b ility  to put the subject
donating blood at ease prior 
to taking the blood sample and 
throughout
Finger Dexterity and Arm-hand Steadiness (3 .8  & 3 .9 ):
a) a b ility  to pierce the subjects ear­
lobe with a lancet, .causing minimum 
pain and discomfort
b) a b ility  to quickly co llec t blood 
into a pipett before i t  c lo ts , up 
to the specified 0.1 mm mark
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Diluting the Blood
Finger Dexterity and Arm-Hand Steadiness (3 .8 & 3.9)
a) a b ility  to manipulate and hold the 
pipette without sp illin g  blood
Sensory Figure-Ground Perception (1 .2 .2 ) and Manual Dexterity
(3 .7 ): a) a b ility  to d ilu te  the blood up to
the!01 mark with Hayem Fluid
Transferring Blood to Haemocytometer
Imitation of VT instruction
a) a b ility  to recall the VT instruction  
in transferring the blood to the 
haemocytometer (4 .1)
b) a b ility  to follow laboratory instructions 
closely at this point (4 .3 )
Finger Dexterity and Arm-Hand Steadiness (3 .8 & 3 .9 ):
a) a b ility  to place the cover-slip onto 
the haemocytometer e ffec tive ly
b) a b ility  to e ffic ie n tly  transfer the 
blood from the pipette into the haemo­
cytometer
Perception (T): a) a b ility  to perceive the interference
rings on the cover-slip when placed onto 
the haemocytometer
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4. Examining the Blood Under the Microscope
Control Precision (3 .1 ): a) a b ility  to manipulate the various
parts of the microscope
Multi-limb co-ordination (3 .2 ): a b ility  to
a) place the haemocytometer onto the 
microscope stand
b) focus onto the grid under LP and HP
c) scan the grid for RBC
Perception (1)
Sensory Figure-Ground Perception (1 .22):
a) a b ility  to recognise the grid on the 
haemocytometer
b) a b ility  to d iffe ren tia te  RBC's from 
anything else in f ie ld
Translation (1 .5 ): a) a b ility  to recall visuals from the
VT showing RBC's and grid and re la te  
to own
Guided Response (4)
Obtaining Results (4 .4 ): a) a b ility  to record the. number of RBC's
in the grid
7.4.4 Conclusion
As has been stated, the composite taxonomy is at this stage only a 
proposed one. , The example of its  use provides a guideline fo r its
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application but i t  w ill be necessary to try  i t  out in a variety of 
circumstances to establish its  general ap p licab ility ; this is out­
side the scope of the present study. However, I believe that in 
spite of its  obvious shortcomings, i t  w ill provide a useful starting  
point for such work. ' /
C H A P T E R 8
SUMMARY AND THE POSSIBLE USES OF THE
OUTCOMES OF THE EVALUATION
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8.1 Introduction
This thesis focusses on the perceptions o f the human physiology lab­
oratory course held by students who have taken the course. In Chapter 
two I explained why I chose to evaluate the teaching and learning so le ly  
from the students1 viewpoint: p a rtly  because I wished to avoid being 
involved in  certa in  differences which existed between s ta f f  a t tha t time; 
p a rtly  because I f e l t  tha t there was much to be gained by focussing in  
depth on the students. The outcomes o f the thesis are therefore based on 
the students1 viewpoints, and are presented here fo r  the inform ation o f 
the s ta f f .  In some instances the viewpoints o f s ta f f  and students may agree, 
but i t  is  qu ite  l ik e ly  th a t in other instances there w i l l  be disagreement.
Such disagreements can be illu m in a tin g , even i f  the others viewpoint proves 
d i f f ic u l t  to accept, and in  a l l  instances i t  is  up to the s ta f f  to decide 
what use to make o f the inform ation provided here,
-p
Throughout the study I have been heavily injkienced by the ideas and 
theories embodied in  the Illu m ina tive  approach to evaluation, and have tr ie d  
to develop the thesis according to the strategies o f th is  approach. Progressive 
focussing on the laboratory teaching and learning gave r is e  to several 
major issues o f importance, each o f which is  dea lt w ith in  a separate chapter 
of the thesis as a "m ini-reaa rch" study, the outcomes o f which are considered 
in de ta il in  each chapter.
In th is  f in a l chapter I w i l l  t r y  to bring the 
chapters together and ind ica te  th e ir  possible 
the lab course and the ways in which they can 
the course.
outcomes o f the previous 
value to  those involved in  
be o f use to  those running
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8.2 The Video-tapes
How can the students' perceptions o f the learning benefits o f the video-' 
tapes (VT) be put to use? There are several ways in  which they can be o f 
help:
8.2.1 Length o f the video-tapes and theory versus demonstration content
I t  is  c lear (Sections 3.3 .4 , 3.3.5-& 4.2) th a t the students th ink  the VT 
are too long, and th a t there is  too much theory in them - factors which 
appear to reduce th e ir  educational e ffectiveness. Research in to  the opt­
imal length o f teaching video-tapes (Section 1.3.3) suggests tha t they 
should la s t fo r  between 10 - 25 minutes, ce rta in ly  no longer, in  order to 
be most e ffe c tive . Cutting the tape times w i l l  require some thought to be 
given to what to om it; the long theory sections could be reduced in  length 
or omitted a ltogether, so as to present tapes which concentrate on demon­
s tra ting  the experimental techniques. Students would therefore have to be 
constantly reminded ( before the lab and on the tape ) to read the theory 
sections o f the lab schedules in  advance o f doing the lab work, i f  the 
present system o f using labs to exemplify theory is  continued.
8.2.2 Reproducibilty o f demonstrations
I t  may be thought worthwhile to give consideration to balancing the need 
to present "professional" demonstrations - where time and the medium are 
used fu l ly  to ensure tha t the most professional demonstrations are given 
in which nothing is  seen to go wrong and in  which resu lts  approximating 
closely to published resu lts  are "achieved" - and ensuring tha t the students 
are not le f t  somewhat overawed by the apparant ease o f the performance, which 
by experience they rea lise  w il l  not be so easy to reproduce in the lab
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environment and which ra re ly  gives rise  to published resu lts  (Sections
3.3.1 & 3 .3 .6 ). I t  may not be s u ff ic ie n t ju s t  to po in t out to the students 
that i t  w i l l  be d i f f i c u l t  to reproduce some o f the experiments demon­
strated in  the video-tapes and tha t th e ir  resu lts  may d i f fe r  widely from 
published ones; i f  the demonstration looks easy then the students tend to 
feel cheated i f  they cannot perform i t  in the lab. One p o s s ib ility  is  to 
make the video-tapes as re a l is t ic  as possible, presenting demonstrations 
in environmental conditions as close as those p reva iling  in  any lab class; 
i t  may also be thought benefic ia l to discuss the re la tions  between "expected" 
and "obtained" resu lts  (Section 3 .3 .8 ). I t  is  reasonable to believe tha t 
the video-tapes w i l l  become more e ffe c tive  when discrepancies between what 
they teach and what can be achieved in the lab by the students are dea lt 
wi th .
8.2.3 Concentrating while watching the video-tapes
The students1 a b i l i t y  to concentrate while watching the video-tapes is ,  
generally speaking, f a i r ly  poor (Section 3 .3 ). The length o f the tapes and 
the predominance o f theory are probably the main factors a t play here and 
can be dealt w ith as suggested above.
Hov/ever, there are other factors which may continue to dim inish concentration 
even when the tapes are reduced in  length and when they concentrate on 
presenting only the experimental work:
a) Students1 a ttitudes to learning from video-tapes - not a ll students 
enjoy th is  form o f in s tru c tio n , nor indeed can a l l  learn equally well from 
i t  (Section 3 .3 .1 ). Perhaps no one teaching format w i l l  ever please a ll 
students; but by reducing the length o f the tapes they w i l l  become more
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accessible to the students. We can go some way towards fa c i l i ta t in g  more 
e ffec tive  learning by ensuring tha t the ways in  which the medium is  
being used arejsxplained to the students, as is  suggested in  Section 3.3.3.
b) TV screen and headphones -  the small size o f the TV screens and the 
uncomfortableness o f the headphones seem to sometimes make i t  d i f f ic u l t
to concentrate (Section 3 .3 .1 ).
c) Environmental factors - environmental factors such as movement in the
- t
lab (eg by technicians; by students); ouside noises; uncomfortable bench 
stools w ith no back supports, and so on, a ll appear to  add to the d i f ­
f ic u lty  o f concentrating (Section 3 .3 .1 ).
d) Students' in a b i l i ty  to stop the video-tape i f  necessary - eg to ask 
questions , o r to th ink  about what has been said (Section 3 .3 .1 ).
8.2.4 Flashbacks
I t  may be thought worthwhile to give f u l l  consideration to  fa c i l i ta t in g  
flashbacks since th is  is  p o te n tia lly  a very f r u i t f u l  way o f using the 
information in  the video-tapes when the students come to carry out the 
experimental work (Sections 3.3.7 & 4 .5 ). This pehenomenon deserves more 
research time to explore i t s  potentia l f u l ly .  Suggestions which may help 
stimulate flashbacks include:
a) s truc tu ring  the lab schedule to prompt reca ll o f v isual images from 
the video-tapes (Section 4.5) eg by step-by-step ins truc tions  which 
correspond closely w ith the way in which the demonstration is  portrayed 
in the video-tape.
b) By ensuring th a t the students have easy access to visual a ids/graphics/ 
captions etcetera used in  the tape while they are performing the exper­
imental work.
c) By encouraging the students to t ry  and reca ll v isual parts o f the tapes 
as they perform the work -  such ins truc tions  could be incorporated in to  the
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lab schedule a t the po in t where the ins tructions fo r  carrying out the 
technique occurs, thus encouraging the students to th ink  back to the tape 
and so fa c i l i ta t in g  flashback.
d) Students' a tten tion  can be drawn s p e c if ic a lly  to certa in  s k i l ls /  
techniques being demonstrated in  the tape - say by re-p laying the im p o rta n t 
part o f the demonstration a fte r  the in i t ia l  exposure and drawing the student's 
a ttention to the specifics o f the technique, so helping her to re ta in  the 
image fo r  re ca ll la te r  as a flashback.
8.3 Student Awareness and Level o f Thinking
One matter on which the students' viewpoint may be o f p a rtic u la r s ign ificance 
is th e ir  awareness and level o f th inking while they are carrying out the 
experimental work. In th e ir  own perception these appear to be low, due to 
several re la ted factors (Sections 3 .3 .6 , 4.2 & 5 .4 ): a) there is  too much 
work to be done in  three hours to be fu l ly  aware o f everything (Section 3.3.6) 
b') the students feel tha t they have to carry out the work in  a mechanical 
("cook-book") fashion which does not require nor fo s te r c r i t ic a l  th ink ing  
(Section 3.3.6 & 5 .4 ); c) the students fee l tha t work in  the lab often 
emphasises the achievement o f "correct" re su lts , which are then used in  
the completion o f the lab report, the main aim o f which is  to gain a 
good assessment grade (Sections 3.3.6 & 5 .4 ). As well as th is ,  we have seen 
tha t the students feel tha t the lab course is  a hard factual one in  which 
l i t t l e  discussion seems possible (Section 5 .4 ). I have discussed th is  a t 
length in  Chapter f iv e  where I pointed out tha t the students th ink  the 
educational philosophy o f the lab course seems not to encourage discussion 
and c r i t ic a l  th ink ing .
These are fundemental aspects o f the teaching and learning o f the physiology 
lab. I t  may be thought worthwhile to give some consideration to the aims
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of the lab work, and to the educational philosophy o f the adopted teaching 
stra teg ies. I t  is  beyond the scope o f th is  chapter to discuss such issues 
a t length; a l l  tha t can be offered are a few ind ications o f possible 
a lte rnatives.
The "cook-book’1 fashion o f carrying out the lab work is  based on the 
philosophy o f using the labs as methods o f exemplifying (and co^oborating) 
physiology theory learned in  lectures. At times the students indicated 
concern over the educational value o f such a method (Section3.3 & 5 .4 ).
I t  may therefore be f e l t  tha t the students' a ttitudes  should be taken in to  
account a t th is  po in t; a lte rna tive  laboratory te aching and learning methods 
such as those discussed in  Chapter s ix , may prove in te re s tin g  and stim u la ting  
in th is  respect. S im ila rly  with the w ritin g  o f the lab reports - what 
educational aims are being followed here? I f  i t  is  desired to raise the 
level o f r e la t iv is t ic  th inking - th a t is ,  th ink ing  in  which the student is  
confonted w ith ambiguities in  professional fin d ing s , differences in researchers 
or lecturers* viewpoints, th e -fac t th a t there may be several theories fo r  
explaining certa in physiological phenomena and so on, and where the student 
is  required to respond to such inform ation -  then i t  may be necessary to 
re -th ink  the aims of the laboratory report so as to  encourage the students 
to question more fu l ly  the knowledge which they are rece iv ing. Such re la ­
t iv is t ic  th inking could be achieved through group discussions, group work, 
a fte r viewing a video-tape spec ia lly  produced fo r  tha purpose, or something 
of the l ik e .  No matter what process is  chosen, the emphasis would be on 
discussion, c r i t ic a l th inking and the discouragement o f the acceptance o f a 
b e lie f in  a single assumed re a lity  o f physiology and experimental phys­
io log ica l work.
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8.4 S k i l l  Learning
Throughout th is  evaluation study l i t t l e  ( i f  anything) was mentioned by
the students about s k i l l  learning. This is  somewhat surpris ing considering
tha t one o f the fuctions o f the lab is  to te lp  students achieve profic iency
in certa in  manipulative s k i l ls  and techniques. I t  can only be assumed tha t
to the students, the actual process o f learning the lab s k i l ls  is  fa i r ly
unimportant. Is th is  in  fa c t the case? I gathered no d ire c t evidence on
the acqu is ition  o f s k i l ls  , but the fa c t th a t the completion o f the lab
work would require some s k i l l  in  using the equipment and apparatus indicates 
tha t the s k i l ls  are acquired a t leas t to some extent.
The p ro fic ie n t acquis ition of lab s k i l ls  is  obviously o f importance fo r  
the students 1 professional t ra in in g ; . the level to which a s k i l l  is  to be 
learned w i l l  ofcourse depend on the aims o f any lab c lass. Proficiency in 
some s k i l ls  w i l l  be required a t low levels - others to  higher, sophisticated 
technical leve ls . Is s k i l l  tra in in g  in the lab thought about in  th is  way?
Are the students aware o f the d iffe re n t leve ls o f expertise required o f 
them? Which s k i l ls  are o f fundamental importance; which are re a lly  specia l­
is t  s k ills ?
Once such questions have been considered, the importance o f the Taxonomy 
(Section 7.4.2) may become c learer; i t  can be used to help make judgements 
about the leve ls to which the lab s k i l ls  should be taught and to help 
determine what the deucational objectives o f the lab work are and how to 
assess th e ir  achievement.
8.5 Lab Reports
The unexpected e ffec ts  o f requ iring the students to complete the lab report
are discussed fu l ly  in  Sections 3.3.8 & 4 .4 .2 , and the e ffe c t o f th e ir  
structure and content on student learning is  discussed in  Section 4.4.
The completion o f the lab reports is  the f in a l step in  the lab work, and 
fo r  many students is  the main point o f doing the lab work since i t  is  from 
these th a t th e ir  work is  assessed (Section 3 .3 .8 ). Much time is  therefore 
devoted to th e ir  completion and the students o ften  work together on part­
ic u la r ly  d i f f ic u l t  parts o f them, a l l  o f which is  considered to be ed­
ucationally worthwhile. However, in  the pu rsu it o f a high grade, the students 
said tha t they frequently  "fake" th e ir  resu lts  (Section 3.3.8) so as to 
make them conform more closely w ith "expected" re su lts ; th is  the students 
say is  necessary because the presentation o f th e ir  own r e s u l ts , . i f  not 
conforming to the expected, often leads to downgrading (Section 3 .3 .8 ).
Here^is another instance where knowledge o f the students' perception of 
the s itu a tio n  is  o f value to s ta f f ,  whether they agree w ith i t  or not. .
This s itu a tio n  may be a llev ia ted  somewhat by ensuring th a t the students' 
own resu lts  are acceptable -  guidance might be given in  the in te rp re ta tio n  
of th e ir  own re s u lts , and more pos itive  feedback aimed a t helping the students 
understand where they have "gone wrong" would be h e lp fu l. Reducing the im­
portance o f grade a cqu is ition , or e lim inating the grading ofthe lab reports, 
would go some considerable way toward changing the students' methods o f 
completing the reports, and would probablyalso go some way toward prompt­
ing student m otivation based more on in t r in s ic  factors than e x tr in s ic  ones.
I f  i t  is  thought necessary to change the present grading system, one pos­
sib le  a lte rna tive  could be student p ro file s , which would emphasise personal 
development characte ris tics  and the development o f a b i l i t ie s  in  re la tio n  
to the general lab aims w ithout ever ascrib ing grades.
L it t le  need be said a t th is  po in t about the usefulness o f paying a tten tion
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to the structure o f the lab schedules. In section 4.4 i t  was shown c le a rly  
that the use o f advance organisers and c le a rly  la id  out " s teps-to -fo llow " 
help the students a) carry out the experimental work; b) reca ll the video • 
demonstrations; c) c la r ify  in  th e ir  minds what the proceudures and techniques 
involved in  each lab session are. Such stra tegies are strong ly recommended 
as being worthwhile when new/future lab schedules are w ritte n .
8.6 Unexpected Aims o f the Lab Course
Chapter s ix  is  devoted to an analysis o f the e ffe c t o f the lab course on 
the students' perceptions o f the aims o f a un ive rs ity  education. The out­
comes o f th is  chapter po in t to the fa c t th a t the physiology course has 
many aims which those running i t  would not normally associate with i t .  These 
unexpected aims (qv Table 6.12) are held to have been o f i  mportance to the 
students; the students have had the opportunity to develop th e ir  s k i l ls  in  
areas o f in te lle c tu a l and personal development not t ra d it io n a lly  associated 
with the lab (Section 6 .6 ). To what use can th is i  nformation be put?
I th ink , f i r s t  o f a l l ,  i t  could be benefic ia l to acknowledge th a t the 
physiology lab course can o ffe r  more to the students than is  normally 
thought. By acknowledging th is  the next step might be to  t r y  and take th is  
fa c t in to  account in  the organisation o f the lab course, perhaps by inco r­
porating the unexpected aims in to  the formalised l i s t  o f aims and a c t iv it ie s  
o f the course and by ensuring th a t th e ir  achievement by the students' is  
taken in to  account in  the assessment procedures. ( Ofcourse, making these 
aims overt w i l l  change the system in  i t s e l f ) .
Going a step fu rth e r, one then has to acknowledge tha t there may be other 
aims which can e ffe c tiv e ly  be achieved during the lab course, aims perhaps 
which ind iv idua l students wish to work towards achieving. Allow ing fo r  these
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would ofcourse require some changes to the process o f the lab work -
perhaps by incorporating se lf-eva luations as an aim o f the lab'course.
Students would be encouraged to review th e ir  fee lin g s , s k i l ls  and behaviours 
in the context o f the teaching and learning o f the lab course. For example,
at the beginning, middle and end o f a term the student and a member o f s ta f f  
could come together to discuss the student's se lf-eva lua tion . At the beg­
inning o f the term there might be discussion about the lab course: the aims 
of the labs, th e ir  formats and the various a c t iv it ie s  they can include. The 
student would be encouraged to re la te  each aim to  h e rse lf and t ry  to estab­
lis h  where she is  NOW in  re la tio n  to i t s  accomplishment, and what a c t iv it ie s  
she might wish to focus on in  the coming h a lf term. At the next meeting, she 
would look back a t the work completed and assess what she had done and what 
had been achieved in re la tion  to what she had set out to achieve, and then 
plan herjlab a c t iv it ie s  fo r  the next h a lf term on the basis o f th is  se lf--
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evaluation. The la s t meeting o f the term would be given over to a consideratioi 
of the complete term's a c t iv it ie s  and accomplishments and the student would 
plan fo r  the next h a lf term's work. Such se lf-eva luations could go a long 
way in  helping the students mature and evaluate th e ir  un ive rs ity  work as 
well as personalising the assessment procedures o f the lab course.
8.7 Continual Physiology Lab Course Evaluations
This evaluation study indicates the value o f curriculum evaluation. Con­
tinual physiology lab course evaluations might be considered o f bene fit so 
tha t the e ffec ts  o f the curriculum changes and developments may be monitored. 
Ofcourse any fu ture  course evaluations would bene fit from the inc lus ion  o f 
evidence from the academic and technical s ta f f ,  as well as the students - 
unlike the present evaluation which is  purely from the students' per­
spective. There are a t least three areas fo r  evaluation:
a) Video-tapes: the video-tape evaluation tool (Section 4.3.3) could be
used in  1) the production o f fu tu re  tapes, and 11) the evaluation o f in ­
dividual tapes.
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b) Evaluation o f each lab class: th is  would provide feedback on the teaching 
and learning o f each p e rticu la r lab class and would allow fo r  spe c ific
changes and developments.
c) Overall course evaluations: these woul d allow opportun ities to re-assess 
the overall s tructure  o f the course, methods o f teaching and assessment, 
aims arid objectives and so on. ( including the attainment o f perceptual - 
motor s k i l ls  w ith the use o f the Taxonony (Section 7.4) i f  so desired).
8.8 Future Work
Although suggestions are made in  each chapte^concerning possible fu ture  
work, i t  w i l l  be useful to draw them together a t th is  po in t.
Video-tape Teaching and Learning
a) Productions: most o f the present video-tapes have been produced in  the**■
TV studios and the content has been presented in  a lo g ica l manner. I t  would
be in te res ting  to produce some fu ture  tapes in  the physiology laboratory 
ie in  the s itu a tio n  where the students w i l l  be carrying out the work, and
determine i f  production location has any e ffe c t on the students1 a ttitudes
to the tape and th e ir  a b i l i t y  to learn from i t .
S im ila rly  w ith  the accepted log ica l presentation o f the subject m atter; 
experimentation w ith presentation formats should be considered eg back­
ward chaining ( ie  working from the end-point,backwards) ;  programmed 
sequences e tcetera. The aims o f any p a rtic u la r  tape might determine i ts  
presentation format.
b) Evaluation: the use o f the video-tape evaluation too l (Section 4.3) 
should be considered both as an aid in  production ( where i t  could be used 
to help th ink  through the process and take in to  account past-students1 
comments on tapes) and as a method o f evaluating the effectiveness o f each 
tape ( the tool would probably be given to the students as an evaluation
form, to  be completed by them). By doing th is ,  some ind ica tion  o f the
effectiveness o f the tool w il l  be obtained, and i t  can be changed and re­
structured accordingly,
c) Learning from video-tapes: i t  would be worthwhile to investigate the 
process o f decoding the visual information in  the tapes. How do the students 
react to  the production techniques and the visual presentation; how is  the 
visual information decoded and assim ilated; what are the ind iv idua l d i f ­
ferences in  the leraning process? Research methods fo r  investiga ting  such 
questions could include stimulated reca ll (Section 4.3) and rep-grids 
(Section 5.2) - both o f which have endless potentia l in  educational research. 
Much more work needs to be devoted to the process o f flashbacks (Sections
3.3.7 &4.5) and i t s  usefulness in  video-tape teaching and learning. How do 
the students store visual images; what makes one image more l ik e ly  to be 
stored than an other; in  what ways can we encourage visual information 
storage through production techniques; can flashbacks be fa c il i ta te d  say 
through prompters in  the tape or in  the laboratory schedule? Such questions 
w il l  require systematic inves tig a tio n , but any work put in to  try in g  to 
answer them w il l  surely be o f great use in fu ture  tape productions and 
in understanding the process o f learning from te le v is io n .
Effects o f Assessment
I t  would be in te resting  to  look in to  the question ofthe e ffec ts  o f ass­
essment on the stujents* a ttitudes to th e ir  laboratory work and to  the 
ways in  which they complete th e ir  lab reports. Does the acqu is ition  o f a 
good grade essen tia lly  control th e ir  learning processes ( as seems to be 
suggested by some o f the outcomes o f th is study); would a change in the 
assessment procedures - perhaps assessing fewer labs and allowing the students 
to choose the ones they want assessed, or e lim inating  assessment by grades 
and introducing student p ro file s  as suggested above - have major e ffec ts  
on th e ir  study/work patterns?
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Longitudinal Changes in  Students A ttitudes to  a U niversity Education 
Extending thk work described in  Chapter s ix  to'.look a t changes in students' 
a ttitudes to a u n ive rs ity  eduaction throughout th e ir  whole un ive rs ity  
career would be an in te res ting  and p o te n tia lly  useful research, p ro jec t. A 
modified from o f the e ighty un ive rs ity  aims ( say reduced to 40 or less) 
would be advisable since there is  some ind ica tion  tha t the students f e l t  
aims were repeated in  the ex is ting  Q -sort. Larger samples o f students are 
necessary, and perhaps a fac to r analysis would then prove more f r u i t f u l .
Comparisons between the changes in  students' a ttitudes to  the aims from 
subject area to subject area could be investigated. The possible causes o f 
change are more d i f f i c u l t  to investiga te  since we have to re ly  mainly on 
students' re fle c tio n s ; perhaps constant monitoring (by in terview ) throughout 
thedr un ive rs ity  career would prove more re lia b le  than a summative, post 
hoc in terview . The use o f d ia ries  and log books in which the students could 
keep notes o f th e ir  fe e lin g s , major events and so on would also be f r u i t ­
fu l methods o f monitoring e ffe c ts .
Taxonomy
The Taxonomy presented in  Section 7.4 requires fu rth e r development; i t s  
usefulness w il l  only become apparent when i t  is  used to  help th ink  about 
the laboratory work and help define the aims and objectives o f each class.
I t  should be used fre e ly  and should not be allowed to define the learning 
process, but ra ther should help c la r i fy  what thay might be.
I t  is  obvious from Section 7.2 th a t such lo g ic a lly  based taxonomies have 
serious drawbacks and often do not re la te  e ffe c tiv e ly  to the learning 
process; Would a taxonomy based on the ex is ting  teaching and learning 
phenomena prove more useful? Such a tjxonomy could be developed from an 
analysis o f what goes on in  the lab ju s t  now ie  from analysing video-tapes^
students a t work, lab schedules, demonstrators interventions and so on, 
and devising categories o f “working1 and "1 earning" behaviours which would 
both describe these processes and act as a tool fo r  developing ob jectives. 
Such a phenomenologically based taxononjy would re f le c t the real teaching 
and learning a c t iv it ie s  o f the lab ra ther than be re flec tion s  o f a f a i r ly  
abstract, but lo g ic a lly  based, in te rp re ta tio n  o f what should be occurring.
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1 General lab evaluation questionnaire
2 Results and s ta tis tic a l analysis
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1.2 Results and S ta tis tica l Analysis 
N = 61 (ie  65* of to ta l)
Question 1
Very W illing W illing Don't Know Unwilling 
15 25 4 13
Chi-squared : 13:24
Degrees of freedom (d f) : 2 
Probability :< 0 .  02
(P)
Question 2
Yes No
40 21
Chi-squared : 3.03
df 1
P =<0.10
Question 3
Yes No
3 58
Chi-squared : 31.12
d f 1
P = < 0 .0 1
Question 4
Very aware ■ Vaguely Aware Not Aware 
10 48 3
Chi-squared : 27.58 
df : 2
P =< 0.01
Very Unwilling 
4
Question 5
Very Good Good Fair Poor Very Poor 
3 27 25 5 1
Chi-squared = 28.08 
df = 4
P =<0.01
Question 6 
Very High 
0
Chi-squared
df
P
Question 7
(a) Yes No 
26 35
Chi-squared = 0.67 
df = 1
P = NS
(b) Many Times Often Not Very Often ghi-squared = 5.31 
2 11 13 df = 2
Question 8  ^ =
Yes No
58 3
Chi-squared = 3 1 . 1 2  -
df = 1
P = < 0.01
Question 9
Strongly agree Agree Don't Know Disagree Strongly Diasagree 
10 24 3 19 5
Chi- squared =14.13  
df = 4
High Medium Low Very Low
15 27 15 4
=19.65  
= 4 
= <0.01
Question 10
(a) Strongly Agree Agree Disagree
18 39 4
Chi-squared = 10.97
df = 2
P . . ~ < 0.01
(b) ■ \ O f t e n  Sometimes Never
23 31 7
Chi-squared = 8.88
df = 2
P = < 0.02
Question 11
1. Relevance to Lab Work
Relevant, Don ' t  Know Irrelevant Chi-Squared df P
Statement of 
Aims 50 5 5 30.86 2 < 0 .0 1
General Theory 
Introduction 46 7 8 21.79 2 <0.01
Demonstration 61 0 0 100%
Questions 34 6 21 11.24 2 <0.01
2. Length in Video-Tape 
Too Long OK Too Short Chi—Squared df P
Statement of 
Aims 8 48 5 25.83 2 < 0.01
General Thepry 
introduction 32 27 2 8.58. 2 <0.01
Demonstration 1 48 12 30.88 2 <0.01
Questions 20 38 3 8.22 2 <0.01
3. Interest
Interesting OK Boring Chi-Squared df P
Statement of 
Aims 14 37 10 9.54 2 <0.01
General Theory 
Introduction 20 17 25 0.46 2 <0 .50
Demonstration 32 25 4 14.04 2 <0.01
Questions 1 29 31 21.25 2 <0.01
Appendix Two
1 Video-tape evaluation form
2 Results of VT evaluations
3 Script for 'new research' video-tape
4 Original lab schedule
5 New lab schedule
6 New lab schedule evaluation form
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RAW DATA FROM RETURNS OF QUESTIONNAIRES ON THE VIDEO-TAPES  
AND t  TESTS RESULTS
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Estim ation of systemic blood flow
student
SD
Mean
PART 1
Q E S T I O N
PART 2
Q E S T I  0 N
1 2 3 if 5 6 7 8 1 2 3 if 5 6 7 8
1 if if if 3 if 3 if 3 if if if 3 if 3 if 3
2 3 3 if 3 if 5 5 if 3 3 if 3 if 5 5 3
3 if if if if if 3 3 3 if if 3 if 3 if if if
if if if 5 3 if if 3 3 if if if 3 if if 2 2
5 if 3 if 3 3 3 if 3 if 3 if 3 if 3 3 3
6 if if 3 if 3 if 3 if if if 3 if 3 if if . if
7 if 3 3 if if 3 3 if if if 3 3 3 3 5 if
8 3 3 3- 2 3 3 3 L 2 3 3 2 0 if 5 if
9 if y 3 3 if 3 if 3 if if if if if if 3 3
10 2 2 3 2 3 if if if 3 3 3 2 3. 3 if if
11 if 2 3 3 5 3 5 2 if 2 3 3 if 3 5 2
12 if 3 3 3 if if 3 3 if if if if if 3 3 3
13 3 3: if 3 if if 3 3 if if if if if 3 0 3
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19 3 3 5 3 5 3 if 2 3. 3 if 3 3 3 if 2
20 3 if if 3 if 3 3 3 if if if 3 if 3 if 3
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3
3
if
if
3
3
3
3
if
3
5
if if
if if
3 3
^ 3
3 3
if
if
3
0
3
2
3
if
2
if
if
0
3
3
3
2
3
if
2
if
if
0
3
3
if
3
3
if
3
if
3
3
3
2
2
1
1
3
2
3
if
if
3
3
3
3
3
if
if
if
31
iflft.
.21
.2
3. 0
.7
2.03
•6
l i f . l i f
.8  .9
2j3.a
1.31
2.9
2(1 .;
£.8j3.1
.8
2.a
. 3
3 . 3
Question
1&1 t=  0 .9  NS 
2&2 t=  2 .7  S ig . 
3&3 t=  0 .2  NS 
if&if t=  0 .9  NS 
5&5 t=  1 .6  NS 
6&6 t=  3 .9  S ig . 
7&7 t=  if.1 S ig . 
8&8 t=  0 .3  NS
6 7 8
3 3 3
3 2 3
3 3 3
3 3 3
3 if 2
3 3 3
3 3 3
3 3 3
*f- 3 3
3 3 3
.3  .5  *3
3 .13 .C 2 .9
TAPE 7
G a s tr ic  fu n c tio n s
PART 1 PART 2
s tu d e n t
1
2
3
if
3
6
7
8
9
10 
11
SD
M ean
Q U E S T I O N
1 2  3 ^ 5 6 7 8
3
3
2
if
3
3
3
3
2
3
2
.6
2.8
3
3
2
if
3
3
3
3
2
2
2
Q U E S T I  0  
1 2  3 ^ 5
if
if
if
if
if
if
if
3
3
3
if
0 6
2 .7
if
3
2
3
if
if
3
2
3%
2
. 5
B.7I1.93.1
if
3
5
3
if
3
0
if
3
if
3
if
3
5
if
if
3
if
3
5
5
3
,8 1.*t
3
2
3
2
3
3
3
3
if
if
3
1
.8
6 if
.9
2.8
3
if
1
if
if
3
3
if
if
3
2
3
if
1
if
if
5
3
if
if
2
3
3
if
if
if
3
3
if
if
if
3
if
1.1
3 A
1.1
3 .
3
3
1
3
if
3
3
3
3
>3
*.6
if
if
3
3
3
if
if
0
if
0  if
1 3
1 .2
2 .5
t  s t a t i s t i c  
( d f = 2 0 )
Q u e s t io n
1&1 t =  1 . i f  NS 
2&2 t =  1 .6  NS 
3&3 t =  O .if  NS 
if&if t =  1 . 2  NS 
5&5 t =  O .if  NS
6&6
7&7
1 .1  NS 
2 . if S ig ,
8&8 t =  O .if  NS
6 . 7  8
3 3 3
3 3 3
5 3 1
3 3 0
2 3 **•
3 3 3
3 3 3
if 3  ^
3 3 **■
0 3 3
if if 3
.2 1 .3 1 8  1.4- 
.3 5 .0 5 .5 3 .0
TAPE 8
O x y g e n -h a e ra o g lo b in  d is s o c ia t io n  c u rv e
PART 1
s tu d e n t
1
2
3
if
5
6
7
8
9
SD
Mean
Q U E S T I O N  QU  
1 2  3 ^  3 6 7 8 1
3 3 
if if
3 2
^ 3
3 2
3 3 
if if
3 2 
3 2
.5.
3 .3
*8
[2J
if
3
if
2
3
if
if
3
3
.7
93.3
3
if
2
3
3
2
if
3
2
.8
£ .9
if
3
3
2
3
if
if
2
3
3
3
2
if
if
3
3
2
3
011 .
5 .3
.0
3.2
if
if
3
3
3
3
2
3
if
7
f5.i
if
2
if
if
3
if
if
3
3
if
23
.7
.3
t  s t a t i s t i c  
( d f = l 6 )
Q u e s t io n
1&1 t =  
2&2 t =  
3 & 3 t =  
if&if t =
5&5 t =
6cx6 t  =
7&7 t =  
8&8 t =
0 .5  NS 
1.1 NS 
0 .3  NS 
0 .6  NS 
0 .5  NS 
0 .3  NS 
0 .8  NS 
o.if NS
PART 2 
E S T I  0 N 
2 3  if 5 6 7 8
if 5 ^ ^ 3 3 3
 ^ if if if 5 3 3 3 
.3 3 3 ^ ^ 3  
*  3 3 3 3 3 3
2 3 2 3 3 2 3
3 ^  3 3 3 3 3
if if if if 3 3 3
2 3 3 3 3 ^ 3
3 2 2 3 3 3 3
; .8  .9  1.8 |.?J.3 .5 I.3
^ 3 .2 5 .^ 3 .1 3 .6 3 .1 3 .0 3 .1
RESULTS OF STUDENTS ATTITUDE TO EACH QUESTION POSED IN THE 
EVALUATION FORM(VIDEO-TAPES)
Tape I
Forearm Plethysmography Video-tape
N= 23 Expected value fo r Chi square= 7.6
Question Results Categorised* 
. High Medium : Low X 2 P
Part I
~ I 7 15 0 15.36 0.01
2 6 14 3 8.43 0.05
/  3 13 9 I 9.74 0.01
4 3 13 7 6.61 0.05
5 13 8 12 7.91 0.05
6 • 6 10 7 1 .13 NS
7 3 13 2 6.07 0.05
8 3 13 7 6.61 0.05
Part I I
I 16 6 I 15.72 0.01
2 15 6 2 11.57 0.01
3 16 6 I 15.22 0.01
4 4 14 5 7.91 0.05
5 10 I I 2 6.35 0.05
6 - :>5. 16 2 14.17 0.01
7 7 14 2 9.48 0.01
8 4 15 4 10.52 0.01
Part I I I  
I 14 I 8 11.04 0.01
2 I I 21 34.78 0.01
3 : 13 10 0 12.09 0.01
4 I I 21 34.78 0.01
Concentration 4 13 6 5.83 NS
*Categorised results: Score of 5/4 = High
" 3  = Medium 
. r, " 2/1 = Low
Tape 2
Estimation of Systemic Blood Flow Video-tape 
N= 33 Expected value for Chi square= I I
Question Results 
High
Categorised 
Medium Low
C
M*
P
Part I
I 16 13 4 7.09 0.05
2 12 18 3 10.36 0 .0 1
3 21 I I I 18.18 0 . 0 1
4 7 , ' 19 7 8.73 0.05
5 25 7 I 28.36 0 .0 1
6 9 23 I 22.50 0 .0 1
7 V,. ■ 17 16 0 16.55 0 . 0 1
8
Part I I
7 18 8 6.73 0.05
I 20 I I 2 14.73 0 .0 1
2 18 13 2 12.18 0 .0 1
3 20 12 I 16.55 0 .0 1
4 7 20 6 11.09 0 .01
5 19 13 I . 15.27 0 .0 1
6 9 20 4 12.18 0 .0 1
7 18 12 3 10.36 0 .0 1
8
Part I I I
10 16 8 3.06 N S
I 13 TO 10 0.55 NS
2 5 I I 18 7.47 0.05
3 5 14 14 4.91 NS
4 3 I I 17 . 9.53 0 .0 1
Concentration 7 20 6 11.09 0 .0 1
Tape 3
Skin and Peripheral Circulation Video-tape 
N= 52 Expected value fo r Chi square= 17.3
Question Results Categorised 
High Medium Low X 2' P~
Part I
I 21 26 5 13.88 0.01
2 18 19 15 0.50 NS
3 26 24 2 20.46 0.01
4 . 9 27 16 9.50 0.01
5 23 28 I 23.81 0.01
; 6 23 27 2 20.81 0.01
7 39 13 0 45.50 0.01
8 14 27 I I 8.35 0.05
Part I I
I 39 13 0 45.50 0.01
2 35 15 ' 2 31.88 0.01
3 , 34 18 0. 33.38 0.01
4 18 29 5 16.65 0.01
5 34 18 0 ,3.3.38 0.01
6 8 41 3 49.19 0.01
7 18 31 3 22.65 0.01
8 8 39 5 40.88 0.01
Part I I I
I 16 3 33 26.12 0.01
2 2 2 48 81.38 0.01
3 2 3 47 76.19 0.01
4 4 3 45 66.27 0.01
Concentration 10 32 10 18.62 0.01
Tape 4 S tarling 's Law Tape 5 Carriage of Carbon Dioxide 
Tape 6 Effects of Exercise Tape 7 Gastric Functions 
Tape 8 Oxygen-haemoglobin Dissociation Carve
Question R E S U L T S C A T E G 0 R I S E D
TAPE 4 5 6 7 8
H M L H M L H M L H M L H M L
Part I
I 6 4 2 2 6 3 0 5 5 I 7 3 3 6 0
; 2  ■ 5 5 2 I 5 5 0 5 5 I 6 4 2 3 4
■ 3 ' 6 6 0 3 5 3 4 5 I 8 3 0 4 4 I
; 4... ." I 5 6 I 3 7 0 2 8 0 4 7 2 4 3
5 4 6 2 4 5 2 2 7 I 4 4 3 4 3 2
6 : '>■ 3 6 3 2 7 2 8 2 0 7 4 0 3 4 2
7 3 8 I 3 8 0 8 2 0 9 2 0 3 5 I
8 2 8 2 6 3 2 2 5 3 2 6 3 3 5 I
Part I I
' I I I 0 I 3 7 I 4 4 2 6 3 2 4 5 0
, 2 8 3 I 2 6 3 4 4 2 6 3 2 4 3 2
3 V'T12 0 0 3 7 I 5 5 0 7 4 0 4 4 I
4 3 6 3 2 3 6 0 5 5 I 8 2 3 4 2
5 . 3 8 I 4 7 0 5 5 0 6 4 I 4 5 0
6 I 6 5 2 9 0 I 9 0 3 7 I I 8 0
■’ 1 2 8 2 4 5 2 I 8 I 3 8 0 I 7 I
8 I 6 5 2 8 I 0 9 I 4 6 I I 8 0
Part I I I
I 9 0 3 5 0 6 5 2 3 3 2 6 3 2 3
2 . 2 I 9 I 3 7 2 4 4 4 I 6 2 I 5
3 9 2 I 6 0 5 7 I 2 3 4 4 0 I 7
4 4 I 10 I 2 8 4 2 4 4 3 4 2 2 4
Concentration 3 7 2 I 2 8 0 5 5 I 7 3 nC. 4 3
Key: H= High 
M= Medium 
L= Low
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Questionnaire on the schedule accompanying the 
video-tape on "An Introduction to Haematology" NAME:
The schedule accompanying this video-tape has a new layout and 
and has several other features designed to help you carry out your practical work. 
Could you please indicate your attitude to these changes on the rating scale below.
Strongly
Agree Agree Uncertain Disagree
Strongly
Disagree
The inclusion of the AIM at the top of 
each section of the schedule helped me to 
remember what each part of the lab was
The explanation of what was to be done 
.during each part of the practical 
viz 'DuringThis Practical You Will Have TC 
1.Helped me clarify what I was required
i
2.Helped me remember the demonstration
3. The Materials Section:
1. It was useful to have the 'Materials
2. The listing of the Materials helped 
me in organising my experimental
h 0 The Method Section:
Setting the Method out into steps:
1. Helped me carry out the experimental
2. Helped me recall the demonstration
3. Helped to clarify the procedures / 
techniques involved — —---------------
In comparison to the other Physiology Lab Schedules how 
would you rate this one?
Please put a cross on the scale below to indicate your rating:
easier to use: ---more difficult to use
vaguer---------------------  :--:— - more precise
more more
frustrating:--- :-- :----: —  : — — - satisfying
makes tha lab makes the lab work
work easier :--- :-- : — -:-- :-----:-- : — - more difficult
has a more has a less
pleasant pleasant
layout :--- :-- :---:--- :-----:-- :— - layout
is more is more
organised :---:-- :-: -------;--- disorganised
If you would like to make any personal 
comments please do so on the reverse 
side of this Questionnaire. Thank you for your co-operation
Inst, for Educational Tech. i977
Appendix Three
1 Student instructions fo r completing the rep-grid
2 Two examples of completed rep-grids
3 Authors interpretation of students' constructs
4 Output from PREFAN analysis of rep-grids
5 Composite diagram of component one with three
Student-instructions for completing the rep-grid
"You have worked in each of these situations. You know what each one 
entails - the work involved, how much you lik e /d is lik e  i t ,  and so on. 
Each of them is a component of your Human Biology degree course - 
together they 'make up' Human Biology.
I would lik e  to know something about 
the way you perceive these various components of your Human Biology 
course, and the effect they have had on your attitude to the overall 
degree course. What is your attitude to each? How important is each 
one to you? What role do you think each one plays in the overall 
degree course?
THINK OF THE EFFECT EACH OF THESE COMPONENTS HAS HAD, OR DOES HAVE,
ON YOUR ATTITUDE TO THE HUMAN BIOLOGY DEGREE COURSE.
^Think about the components that are circled in row I ,  i . e .  components 
1, 2 & 3 and DECIDE:
IN WHAT IMPORTANT WAY WITH RESPECT TO THE EFFECT THEY 
HAVE HAD ON YOUR ATTITUDE TO THE OVERALL HUMAN BIOLOGY 
COURSE ARE ANY TWO OF THEM ALIKE, AND DIFFERENT TO THE 
THIRD
Please think carefully and consider any e ffe c t which
you think is important and relevant.
a) What makes two of the components alike? BRIEFLY w rite  th is in
column A
b) What makes the th ird different? BRIEFLY w rite  th is  in
column B
Repeat the above instruction for rows I I -X ,  considering the three 
components circled in each row.
PLEASE TRY NOT TO WRITE THE SAME THING IN COLUMN A OR B MORE THAN ONCE."
1
2
>6
' j p
AO '
%
cP
%
%
O '
V
JO
• s
V )r
r
' - i  5
j j
•i 4* <V* A
1 ?  4
c4
r>
i
|
<ro
£
S^.
J il
 ^ £ 
i f - l i
*4- 4
w  §
_5
4
1 i t
-*4 <u *> S^5
.3
O o&
^ 1
3 ^*
In.
T 2
V%>
4
I  P
i 1-> i  
>! -*
< U
.oF-*
a
i  ■}
j  i - j f  —> g~B>3B I
s l l M
■5*>
*~S ^
J rT
<tvT
—€S
l
M
!_
-&
T §
4-
,71
S '
r
*
.i-^
'-J ^v  xl ~~3
i l i
A,-S
l 1 f« J
<t
'4-
oj
3 .
3
■%
/X
. p - 1
4 1
(4j
VM
} 4
■* T4
O^'S
s
-B
i 2
* . i
$4'
u
3^
F-
5
■=3
i
*4 -
_i- ^,5 nh w
*>.
1 ^  
h M
~~ _c
-u 5^v
- < i iJ
i t o
• ^ i
1 vftvo^r
•s
*
M !
•3
V- 
&•
* $ *
rS
h
1 *j|(50
z±:
■?
*TS
J>
*0 0 J 0  S p Vo Q \o
q W 0 V x 0
4* 0 0  Vq 0  Vo 0 ‘O 0 J 0 s^—
fO 0 O k ) 0  P ) ^ r - 0 o ^ r -s t-
0 ^ 0 ^ 0 0  Vo V o
t^ O
0 v>
k ) 0 *>4 \r> 0 o  v >
i
*
<z
■ '£ 5
&
- £
%
1 1 tn rr
i c «
§ 1
S i
I U i
1
> u
n i
h -?
*0  ^
to K) ro 0 - fO 0 X 0 — ° > - 0 — 0 ^
0  -
X. 0 fO 0 <f- 0 Vi 0 $ <f- 0 Vi'
fO O 5 0 io 0 10 0 -
c l
ci 0 5#.0 -V) cO d
0 j-0 4- 10 K) 0 ^ 0 - 0 V) \n tQ 0 —
0 - — fO 0 v, \o 0 Vv <f- 0 — 0 V) 0 V)
1
Table 1 Author's 'Interpretations' of the Constructs
The subjects (elements) in the triads used for the in it ia l  construing 
are lis ted  a fte r the constructs. This provides a reference for the 
positioning of the construct poles in the composite diagrams ( i .e .  
Figures 5.2 and 5.3 and the one in this Appendix).
Key: G = Genetics PL = Physiology Lab A = Anatomy
B = Biochemistry Ps = Psychology
constructs 
along one 
array;;
C O N S T R U C T S
- Student 1
1 (1) Involve dissections -  whole
body; very enjoyable (PL&A)
Involve chromosomes (G)
(2) Laborious learning of facts 
(A&B)
(3) Deal with facts;*.you know 
where you stand in exam
Requires grasping of concepts 
and applying to other situations  
very stimulating (PL)
Opposite (Ps)
(4) Involve mathematics (pet 
hate ) (B&G)
Involves descriptive terms -  
very boring from revision  
viewpoint (A)
(5) Interesting interconnections 
demonstrated in labs -  set 
rules can be seen (PL&B)
No set rules -  but generalisaticr 
Prefer hard facts subjects (Ps)
(;6 ) Interesting links between 
subjects can be seen 
easy to concentrate on 
(G&B)
Physiology looks at in te r­
actions on larger scale even 
more interesting (PL)
(7) Can be closely associated 
with HB (most important) 
(A&PL)
Subject in its  own righ t -  but 
not interested in (Ps)
( 8 ) Highly contentious subject- 
provoke discussion (G&Ps)
Has 'hard stand point' -  
discussion d i f f ic u lt  since 
opinions don't ex ist -  only 
facts (A)
9 (9) Featured a ll term -  s p lit
work up too much (PL&B)
10 (10) Have to produce lab report-
this is the hard work part 
(PL&Ps)
Student 2
11 (1) Link-up with other parts
course (PL&A)
12 (2) Teach lab techniques
atmosphere c lin ica l (PL&B)
13 (3) Involve objects and
materials. Finish expt 
then go (A&B)
14 (4) Course linked - one helps
explain the other (G&B)
15 (5) Lab work in confining
atmosphere. Finish and 
go early
16 ( 6 ) Results discussed (G&B)
17 (7) One helps explain the
other (PL&A)
18 (8 ) Involve experimentation -
help understanding of 
lectures (G&A)
19. (9) Hot labs - overbearing
atmosphere (G&B)
20 (10) Good working conditions
No VI intros (G&Ps)
'Blocks' can look at a ll terms/ 
concepts and fu lly  understand 
without having to worry about 
other parts course (G)
No report writing -  material . . .  
easily revisable for exams (G)
Abstract -  does not lin k  systems 
together (G)
Looks at ’structure' .*. atmosphere 
not c lin ica l (A)
Involves interaction with people, 
not objects (Ps)
Looks at structure and gross 
function; not chemical basis (A)
Easy-going atmosphere (Ps)
Time lim ited -  emphasis on finishing  
experiment (PL)
More abstract -  not related to 
other parts course (Ps)
Less s c ien tific  and precise -  
unpredictable (Ps)
Less so (Ps)
Learn many techniques in short 
space of time. VT take up lo t  
of time (PL)
Student 3
21 ’ ( ! )  Supervisors not helpful
work boring/disillusion­
ing (G&PL)
22 (2) Interesting - involving a ll
students (PL&B)
23 (3) Have purpose -  sc ien tific
and logical (A&B)
24 (4) Long sessions involve thought
and work; students get in ­
volved and obtain some 
knowledge (G&B)
25 (5) Practical write-up often
too high level for students 
-  in furiating  (PL&B)
26 ( 6 ) Regard with awe (involve
chemistry) .'. d if f ic u lt  
(B&PL)
27 (7) Involve writing reports
can always refer to them 
fo r exams etc useful 
(PL&Ps)
28 (8 ) Make me disillusioned with
course: poorly organised; 
lax attitude of s ta ff (G&Ps)
29 (9) Involve l i t t l e  thinking -
enjoyable at time, but 
- rea lly  boring (G&Ps)
30 (10) Told what to do and le f t  to
get on with i t  l i t t l e  
e ffo rt - done as quickly as 
possible since no-one 
encourages you or pushes 
you along (G&Ps)
5
Supervisors move around and spend 
equal time with each group (A)
Limited number o f students can 
work a t once; rest get bored 
(A)
A farce -  stupid experiments. 
Students mucked around and 
walked out (Ps)
No thought involved -  only 
butchery. No point in doing i t  -  
ju s t Hooking fo r something to do' 
attitude (A)
Not sc ien tific  -  write-ups not 
d if f ic u lt ,  copied exp. sheet (Ps)
Sham -  involve time but no e ffo r t  
or enthusiasm (G)
No write-ups .*. nothing fo r exams 
.’. rush fo r books (but no time, 
then) (A)'
Organised supervisors available  
and interested (A)
"Draining11 -  but feel as i f  done 
something (B)
VT -  but also demonstrators 
around who push you. Also, have 
to get d e fin ite  results .'. 
encouraged to work (PL)
Student 4
31 ( 1 ) Look at body, how i t
works etc. Interesting  
(PL)
Abstract -  harder to follow  
not as interesting (G&B)
32 (2) Most interesting parts
of course (PL&A)
Boring (B)
33 (3) Essential parts of course-
relate together (B)
Furthers in terest in course or 
as a whole (PL&A)
34 (4) Employ lab work to illu s tra te  Only L -  d i f f ic u lt  to remember
lectures -  adds interest what each part means (B)
(G&A)
35 (5) Look at how body works—
applicable to rest of 
course (PL&B)
Looks at behaviour of man -  not 
so easy to apply to rest of 
course (Ps)
36 (6 ) Involve high work load -
practicals require write-ups 
(G&PL)
Just lectures -  nothing else (B)
37 (7) More useful -  total
knowledge in them lim ited  
(PL&Ps)
Static  subject -  restricted use 
in future (A)
38 (8 ) Involve understanding of
brain (G&PL)
Not so much understanding in^ - 
volved but learning names 
of objects (Ps)
39 (9) Lectures boring (G&B) Interesting (Ps)
40 (10) Unrelated -  do not apply
to each other (G&PL)
Long term project binds course 
together (Ps)
Student 5
41 (1) Enjoyable - lecturers help­
ful interesting (PL&A)
Not enjoyable -  d i f f ic u lt  
and boring (G)
42 (2) Enjoyable - work interesting,
less complicated, less of i t  
(PL&A)
Not so enjoyable -  complicated 
(involves chemistry) (B)
43 (3) L boring; process badly
planned uninteresting/ 
boring. Waste of 3 hours 
(B&Ps)
44 (4) Interesting (A&B)
45 (5) Involves human as whole man
(PL&Ps)
46 ( 6 ) Interesting - .*. preferred
(PL&B)
47 (7) Concerned with structure
and working of body -  
preferred (PL&A)
48 ( 8 ) Lecturers more interesting
(A&Ps)
49 (9) Disliked -  very d if f ic u lt
(G&B)
50 (10) Well organised -  helps in
understanding lectures. 
Lecturer helpful and 
interesting (PL&Ps)
Student 6
51 (1) Make understanding of body
more complete (PL&A)
52 (2) Parallel course - well
presented, each stage leads 
to another (PL&A)
53 (3) Keeps students interested -
variety -  leads to knowledge 
(A&Ps)
54 (4) Not well presented or b u ilt
into context of course (G&B)
y
Enjoyable and interesting -  
especially practical (A)*\
Lecturer makes subject un­
interesting (G)
Too many chemical reactions (B)
Lecturer makes subject un­
interesting (G)
Not so enjoyable -  not so 'HB* 
(Ps)
Lecturer spoils subject (G)
Interesting -  easy -  project 
especially interesting (Ps)
Dislike due to 1 lecturer.
Some parts interesting -  
principles badly organised (G)
Abstract -  not put into  
context of course by lecturer (G)
Not re la tive  to course -  not 
presented fo r HB understanding 
(B)
Totally irre levant to HB course 
(B)
New ideas introduced -  increases 
interest (A)
55 (5) Presented badly - take no
account of previous knowledge- 
treated lik e  children (B&Ps)
56 ( 6 ) Boring -  notes taken from
course books -  extra reading 
impossible (G&B)
57 (7) Treated as adults (PL&A)
58 ( 8 ) Not related to rest of course
too abstract (G&Ps)
59 (9) Tedious - due to block system
(G&Ps)
60 (10) Extra work spread out -
d i f f ic u lt  to complete in 
time (don't know what to 
give in and when) (G&Ps)
Student 7
61 (1) Interesting (due to
presentation) - 
labs - involve investigating 
phenomena. Phys. workload 
is hard but OK (PL&A)
62 (2) Relate to human body.
Interesting due to se lf-  
participation (PL&A)
63 (3) Involve the body (A&B)
64 (4) Relate to body and dis­
orders (G&A)
65 (5) Practicals interesting -
t ie  in with class. Easy 
to understand (PL&B)
Makes students feel gain knowledge 
by own experience -  enjoyable (PL)
Practicals need reading to f ix  
subject in mind -  leads to 
encouragement to read (PL)
Treated lik e  children -  some 
students thrive on i t  (Ps)
Related to course (A)
Struggles throughout term -  
usually good (B)
Extra work given and handed in 
within module time .V no over­
lap of work with other modules 
(PL)
Put across in boring way. 
Demonstrators labs - . \  
l i t t l e  involvement (G)
Boring -  problems not discussed 
clearly  (B)
Done i t  already (Ps)
Too fast to take notes -  lecturer  
w ill not repeat points when asked 
to (B)
Treated lik e  children -  not 
credited with one's in telligence  
(Ps)
6 6  (6 ) Concerned with human body
functions and effects of 
differen t disorders (PL&B)
Don't lik e  'b locks', i .e .  A 
week's solid Genetics. Course 
'slap happy' -  not relevant to 
other work (G)
67 (7) Should get more time -
very important to HB (A5PL)
Not well organised. Some parts 
not taught c learly  (Ps)
6 8  (8 ) Badly presented. Lecturers
are sarcastic; trea t students 
1 ike kids (G&Ps)
Sensibly presented and taught (A)
69 (9) Not interesting, but appear
to have most relevance to 
rest of course (G&B)
Could be tied in with rest course- 
.*. less strain on students having 
too much (Ps)
70 (10) Could be related i f  'blocks'
did not exist and more 
variety of classes available  
(G&Ps)
S ta ff aware of 'block' time 
table problem and try  to overcome 
(PL)
Student 8
71 (1) Made me more aware of
s im ila rities  between them 
(PL&A)
A subject by i t s e l f  (G)
72 (2) I enjoy both (PL&A) Not keen on (subject) (B)
73 (3) Subjects I can understand
(A&B)
Don't lik e ,.* , d i f f ic u lt  to 
understand (Ps)
74 (4) Interesting courses (G&A) Lectures in teresting , but no 
fluency in course (B)
75 (5) Factual -  don't get bored
easily (PL&B)
Easily bored - d i f f ic u lt  to 
understand (Ps)
76 ( 6 ) Prefer to study - lik e  the
lectures and practicals 
(G&PL)
Will not get out of my way to 
study -  boring practicals (B)
77 (7) Make me more aware of
functioning of human body 
(PL&Ps)
Poorly structured (A)
78 ( 8 ) Both relate to physical
aspect of course and I 
enjoy (G&A)
D iff ic u lt  to understand theory 
as in texts: sub. by i ts e lf  (Ps)
79 (9) Not disinterested - but
would not do job in either 
(B&Ps)
Interesting -  sometimes mathema­
tic a l -  I enjoy (G)
80 (10) Would not do job in e ither-
neither my favourite subject 
(G&Ps)
Like to do job in -  most 
favourite subject (PL)
Student 9
81 (1) Keen on these become more
involved in them (G&PL)
Have gone o ff  S due ;to labs .V  
view of subject has changed (A)
82 (2) Not confusing (PL&A) Very confusing -  too much to 
learn and take in (B)
83 (3) Explain how the body works
(A&B)
Not EP and makes the course 
more interesting (Ps)
84 (4) Lecture material can be
applied in labs we 
learn more (G&A)
Cannot apply lecture material 
in labs (B)
85 (5) Involve just concentrating
on lectures or lab work 
(PL&B)
Involves going out and meeting 
public for course work (Ps)
8 6  ( 6 ) Go together - need knowledge Can be studied on its  own (G)
of one to study other (PL&B)
87 (7) Take more of our time (PL&A) Not major part o f course (Ps)
8 8  ( 8 ) Involve labs -  important to
have labs in every subject 
(G&A)
No labs . \  cannot apply what 
we learn in lectures (Ps)
89 (9) Involve no work outside labs Involves essays, project etc -
or lectures (G&B) prefer th is since have to think
of study outside classes (Ps)
90 (10) Have learned more about
these th is term (PL&Ps)
Have not learned great deal 
about this (G)
Student 10
91 (1) Involves direct attachment
to bodies, i .e .  concrete 
objects (PL&A)
92 (2) Concrete -  see direct
results (PL&A)
93 (3) Involve body .*. Factuals
(A&B)
94 (4) Not pleasant -  have to
learn formulae etc. Can't 
discuss the subject (G&B)
95 (5) D iff ic u lt  .*. less enjoyable
(PL&B)
96 (6 ) Don't have to evaluate
results or use of 
imagination - BORING (G&B)
97 (7) Atmosphere very s tr ic t  -
must be properly dressed- 
uneasy feeling -  tense 
atmosphere (PL&A)
98 ( 8 ) More enjoyable because
adventurous; i .e .  exploring 
body/mind (A&Ps)
99 (9) Make me more aware of the
importance of chemistry in 
body; (G&B)
100 (10) Isolated subjects, not
supporting; i f  unlinked 
then uninteresting (G&Ps)
Involve concepts/factors not 
able to see (except through 
microscope) more d if f ic u lt  
to grasp (G)
Abstract -  chemical results 
/ .  D iff ic u lt  to understand (B)
Involve the mind opinions 
play large part (Ps)
Can discuss and work together 
in a group (A)
Easier .’. more enjoyable (Ps)
Results have to be thought about- 
harder but satisfying (PL)
Easier atmosphere -  relaxed because 
concepts involved are more fam ilia r  
(Ps)
Boring, lots o f facts without 
supportive evidence
Involves emotion - more aware of 
this (Ps)
Brings together a whole f ie ld  of 
study . \  more enjoyable (PL)
Student 11
101 (1) D ifferent parts of body and
how they work (PL&A)
Less d is tinct (G)
102 (2) Increase knowledge (and
also as (1 )) (PL&A)
Lab work .V less interesting, 
but necessary (B)
103 (3) Concerned with everyday
associations. Encourage 
you to think of your body 
(A&Ps)
Abstract -  but interesting  
results (B)
104 (4) Less backgound info. -
concerned with details  
that cannot be readily  
seen (G&B) -
Intersting (A)
105 (5) Great importance attached,
i .e .  lengthy write-ups 
(PL&B)
L it t le  practical work (Ps)
106 ( 6 ) In HB department and with
fam iliar lecturers (G&PL)
D ifferent departments -  not 
fam iliar with (B)
107 (7) As (6 ) and have hard
subjects throughout course 
(PL&A)
Done in 'blocks' (Ps)
108 ( 8 ) Throughout course -  concern
body functions (G&A)
In 'blocks' .*. period of not 
being concerned with i t  .*. 
less important to course (Ps)
109 (9) Interesting (G&B) Less 'hard' facts given (Ps)
110 (10) Lectures place more emphasis
on these (by exam & no 
lectures). Concerned with 
body .*. interesting (G&PL)
Less emphasis on these.:- only 
one lecturer involved (Ps)
Student 12.
m  0 ) More enjoyable - relate  
directly  with HB (G&A)
Not so enjoyable (PL)
(2) Consider the human body 
(A&B)
PL course often d if f ic u lt  to 
f i t  in with lectures (PL)
(3) Tangible/definite subjects; Opinions - not clear cut, well 
opinions don't exist -  righ t defined reasons & explanations
and wrong do exist (A&B) (Ps)
(4) Both enjoyable (G&A)
(5) Subjects in terre la te  -  
knowledge of one helps the 
other (PL&B)
(6 ) Preferred (G&B)
(7) Link together well and in 
some block (PL&A)
( 8 ) Concerned d irec tly  with HB 
and man (G&A)
(9) Concerned d irec tly  with HB 
and man; more enjoyable 
(G&B)
(10) More important for under­
standing HB (G&PL)
Student 13
(1) Interesting - concepts 
d if f ic u lt  to grasp - many 
factors involved (G&PL)
(2) Well organised - practicals  
and lectures relevant to 
each other (PL&A)
(3) More 'b io logical' (than y )  
but involve drudgery in 
learning (A&B)
(4) Spend as l i t t l e  time as 
possible on these (A&B)
Not enjoyable (B)
Does not in terre la te  (Ps)
Not preferred (PL)
Not so enjoyable -  does not 
link-up (Ps)
Involves aspects not related  
to man / .  not so applicable (Ps)
Involves aspects not related  
to man (Ps)
Least preferred -  not so 
applicable (Ps)
Not so interesting -  involves 
more learning than understanding 
(A)
Badly prepared -  practicals  
detached from lectures (B)
Interesting with direct 
application to HB (Ps)
Spend more time reading up 
on these (G)
125 (5) Practical work dull -
i l l  prepared (B&Ps)
126 (6 ) Lecturers seem interested
in th e ir  subject (G&PL)
127 (7) Problems d if f ic u lt  to
solve. Require much 
thought and reading (PL&Ps)
128 ( 8 ) Practical work enjoyable
(G&Ps)
129 (9) Variety in lectures. Not
always straight lectures- 
discussions, questions etc. 
(G&Ps)
130 (10) Lectures and labs always
related to HB (G&PL)
Lab exciting, well prepared and 
easily linked to practical 
problems (PL)
Too many lectures; put l i t t l e  
' l i f e '  into subject (B)
No actual problems (A)
Dissection unpleasnt, feel rushed 
to fin ish and clean up (A)
Lectures always same -  just 
writing down what lecturer says (B) 
(G&Ps
Tenuous lin k  to 'human behaviour 
in 'rea l l i f e ' .  L i t t le  relevance 
(Ps)
COMPUTER OUTPUT FROM THE PREFAN ANALYSIS
Key to the computer output:
Item = Element
Item 1 = Genetics
Item 2 = Physiology lab course
Item 3 = Anatomy
Item 4 = Biochemistry
Item 5 = Psychology
Case = Student
e.g. Case 1, 7 refers to student one, construct seven
Because the constructs are in one long array, the numbering 
o f them from one student to the next is cumulative, e.g. 
Case 3, 5 refers to student three, construct f iv e , which 
is of course construct twenty-five in the array of 130 
: constructs.
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Appendix Four
1 Students' Q~sort scores of the 80 aims arranged 
by cluster
STUDENTS Q-SORT SCORES ON EACH OF THE 80 AIMS 
ACCORDING TO CLUSTER
CLUSTER 1
Students: 1 5 12 1^19 17 1 ^ 8 10 15 20 22 * 11 21 
a) Scores on the PERSONAL AIMS
s t u d e n t /^  A I M
1 2 3 if 5 6 7 8 9 10 11 12 13 lif 15 16 17 18 19 20
1 if 2 3 8 6 7 5 1 7 if if if 7 7 2 3 8 0 if 5
5 5 5 5 7 5 6 6 1 5 if 5 6 5 7 7 8 if 2 1 5
12 6 7 7 7 5 2 8 1 5 5 6 2 7 8 if 2 if 5 7 8
lif if 6 3 5 if 6 7 1 8 0 if 6 if 7 5 2 7 8 5 6
19 8 5 3 5 2 3 7 2 7 5 6 7 5 8 8 if 7 6 6 7
17 if 6 5 5 if 5 6 2 7 3 6 5 3 6 7 7 6 7 6 3
k k if 1 5 2 8 7 0 7 if 6 5 if 7 6 0 7 5 2 7?
8 3 1 1 if 5 7 5 2 7 6 8 6 1 6 6 2 8 5 0 7
10 2 1 2 if 0 5 6 0 6 3 if 3 6 if 8 2 6 7 3 7
15 5 6 6 2 5 7 6 1 6 3 5 5 2 8 7 5 7 8 3 5
20 7 1 5 3 3 3 5 if 7 if 5 6 6 8 6 3 6 8 1 if
22 5 2 if 5 2 6 6 5 6 2 7 5 3 7 5 8 2 6 2 6
11 if 2 3 if if 5 3 0 if 1 3 2 if 3 6 2 0 if 2 7
21 5 0 2 7 2 3 2 1 2 2 5 if 2 if 2 6 8 5 0 7
b) Scores on the SOCIAL AIMS
student A I M
1 2 3 if 5 6 7 8 9 10 11 12 13 lif 15 16 17 18 19 2(
1 5 6 7 if if 2 if 3 if 3 3 5 0 6 5 1 5 if 2 if
5 6 if 3 2 if 3 1 5 6 6 0 3 3 5 7 1 5 if if if
12 7 5 if if 2 6 TP 2 6 if 3 if k 1 8 3 6 3 if 5
lif 5 6 if if 6 2 if 2 7 6 1 5 2 if 6 2 5 6 3 if
19 5 5 1 if 7 3 3 3 6 if 0 6 3 if 6 2 2 if 0 3
17 if if 0 5 7 5 1 if 6 1 1 8 2 1 7 3 if if 5 6
if 6 8 5 3 2 if 3 if if 6 2 3 3 if 6 1 8 6 3 if
8 6 8 5 6 6 if 2 2 3 6 2 k k 3 8 2 3 3 if if
10 6 8 7 if 5 if if 2 if if 1 7 3 if 5 1 k 8 5 5
15 2 if if 0 7 if if 6 1 if 2 6 2 1 6 2 8 5 2 8
20 5 5 if 1 if 2 2 1 3 6 3 if 2 3 6 3 5 5 2 3
22 7 8 3 2 3 if 1 if 3 if 2 1 2 if 7 if 2 5 3 2
11 5 2 if 2 3 8 3 5 6 3 3 if 5 5 if 1 5 6 3 7
21 6 8 3 3 if 6 3 6 6 if 6 8 7 if 7 if 3 if 3 6
CONTINUED/
c) Scores on the INTELLECTUEL AIMS
student^/ A I M
•r r , 2 '■'3'f 4 57 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2(
1 8 3 2 3 2 5 3 5 6 6 5 7 4 6 5 5 6 2 5 3
5 4 4 3 1 4 2 3 3 6 6 8 2 3 4 6 7 2 5 2
12 4 6 0 1 5 3 3 0 4 5 4 4 5 4 2 6 2 2 5
14 3 3 2 4 0 8 4 5 3 6 8 2 3 4 5 5 3 5 5 7
19 3 2 L 3 6 4 5 4 4 6 2 4 5 5 6 3 2 8 1
17 2 3 5 8 0 6 4 2 5 4 5 8 3 0 4 4 3 3 8 0
4 4 :5 1- 1 0 6 4 5 6 5 7 4 4 5 5 6 4 4 5 5
8 4 3 3 7 4 5 6 3 5 5 7 3 4 5 4 4 5 4 3 7
10 2 6 4 8 2 6 2 4 3 5 6 5 4 6 3 3 » 3 2 5 5
15 6 6 2 1 3 5 4 6 1 3 7 4 3 5 5 5 3 5 3 4
20 4 4 0 0 7 6 4 6 6 8 7 5 3 5 4 2 2 4 4
22 6 7 5 5 3 7 6 4 4 6 6 8 6 5 8 4 4 5 3 5
11 5 4 5 0 3 5 7 6 6 5 5 6 7 6 4 1 3 1 4 8
21 1 5 5 0 4 6 3 1 5 5 3 4 5 6 3 4 7 4 8 4
<0Scores on the VOCATIONAL AIMS
student /  A I M
1 72 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 1 2 2 4 0 3 6 3 2 0 1 3 4 6 1 4 4 6 1 8
5 2 0 1 4 4 4 8 2 2 3 2 6 7 3 0 3 0 8 3 4
12 1 3 0 3 0 5 4 1 5 1 3 3 4 3 2 3 2 6 6 6
14 1 1 2 2 1 4 3 1 3 3 0 4 0 3 2 4 3 5 7 4
19 0 1 3 6 0 5 5 2 2 1 1 1 4 4 3 4 2 5 4 4
17 2 2 1 6 2 4 4 1 4 5 2 4 3 3 2 4 2 3 3 5
4 1 3 2 3 2 3 5 2 3 2 1 2 3 3 2 6 3 8 0 4
8 1 2 4 4 0 4 3 1 2 1 0 3 2 5 2 5 4 6 0 5
10 3 0 2 3 1 5 7 1 4 1 3 4 2 7 3 5 4 6 0 5
15 3 4 4 4 0 4 3 2 3 2 0 1 4 7 3 4 3 4 0 4
20 3 1 2 7 1 3 5 0 3 7 4 2 4 6 2 5 2 4 0 8
22 3 0 1 3 1 4 4 1 1 0 0 3 3 4 3 4 4 4 0 5
11 1 1 2 8 2 6 6 2 4 6 4 7 3 7 2 5 4 8 0 4
21. 3 5 3 7 1 2 6 1 4 3 1 4 5 2 4 2 5 4 0 5
CLUSTER 2
Students: 2 23 16 6 18 7 
a) Scores on the PERSONAL AIMS
student
b) Scores on the SOCIAL AIMS
student
c) Scores on the INTELLECTUAL AIMS
student
17 18 19 20
d) Scores on the VOCATIONAL AIMS
student
CLUSTER 3
Students: 3 9 2if 13 25
a) Scores on the PERSONAL AIMS
s t u d e n t A I M
1 2  3 - >  ' 5 . 6 7 8 9 10 11 12 13 1 ^ 1 5 1 6  17 1 8 1 9  20
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Z h
13
25
7
5
7
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3
2
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if
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if
if
1
5
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2
0
3
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2
0
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3
2
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2
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2
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3
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b) Scores on the SOCIAL AIMS
student
c) Scores oh the INTELLECTUAL AIMS
student
d) Scores on the VOCATIONAL AIMS
student A I M
1 2 3 if 5 6 7 8 9 10 11 12 13 lif 15 16 17 18 19 20
3 7 2 6 5 2 1 if 6 5 0 if 2 8 6 5 if 3 if 0 5
9 3 1 3 2 2 if 5 6 5 2 2 1 if 5 3 6 3 7 2 8
Zh 3 3 3 3 1 3 8 1 if 2 1 2 6 6 1 5 1 5 0 6
13 3: 3 5 8 if 8 if if 6 5 if if 8 7 6 3. 6 6 2 8
25 6 5 3 5 if 7 8 8 6 0 2 5 6 7 5 3 3 7 5 if
CLUSTER 1A
S tu d en ts : 1 12 7 9 '18
a) Scores on the PERSONAL AIMS
student,
1 2
b) Scores on the SOCIAL AIMS
student
12
c) Scores on the INTELLECTUAL AIMS 
s t u d e n t A I M
1 2  3 4- 5 6 7 8 9 10 11 12 13 1^ 15 16 17 18 19 20
1
1 2
7
9
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k
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5
5
6
5
6 
if
3- 6  
7  2  
6 if 
8  0  
5 1
5
7
5
5
7
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6
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3
if
3
if
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3
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3
6
if
5
if
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5
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8
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6
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6
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8
6
if
3
5
5
3
if
if
if
6
2
if
2
3
6
if
if
1
if
5
7
3
7
d) Scores on the VOCATIONAL AIMS
student
12
CLUSTER 2A
Students: 2 5 19 1 3 6 4 ' 11 13 1 ^ 1 6
a) Scores on the PERSONAL AIMS 
s tu d e n t; /  A I M
1 2 3 if 3 6 7 8 9 10 11 12 13 lif 13 16 17 18 19 20
2 3 3 0 2 3 if 7 0 8 1 if if 7 8 6 1 6 7 6 3
5 5 8 1 if 2 3 6 3 7 5 7 6 6 8 8 1 6 6 6 if
19 6 if 2 0 2 3 8 1 8 1 2 6 7 8 8 1 if if 7 3
3 3 if 2 2 3 8 6 if 8 5 8 3 if 6 6 2 7 7 2 6
6 2 3 3 2 1 if 3 2 3 2 6 3 if 6 6 3 if 3 3 3
if 3 if 3 1 1 8 if 1 8 if 3 2 3 if 7 2 3 6 2 1
11 3 if 2 7 3 8 8 1 6 3 8 3 5 8 7 6 6 3 3 3
13 6 6 7 3 2 6 8 2 6 5 6 3 if 6 8 3 3 6 3 5
1if 7 3 0 if 1 7 6 0 8 if 6 3 if 6 8 1 7 8 if if
16 8 6 3 3 3 if 7 0 if 3 6 5 if if 7 3 8 5 if 2
b) Scores on the SOCIAL AIMS
c) Scores on the INTELLECTUAL AIMS
student
CONTINUED/
d) Scores on the VOCATIONAL AIMS
student A I M
1 2 3 if 3 6 7 8 9 10 11 12 13 lif 13 16 17 18 19 20
2 2 3 1 6 2 2 7 if 7 1 2 3 3 6 5 3 if 0 8
5 if 3 if 8 if 7 if 2 6 6 0 1 7 5 if 2 3 3 3 6
19 6 3 3 7 2 3 3 0 6 5 if 2 if 6 3 3 3 3 1 7
3 3 5 3 3 0 7 3 0 if if 2 2 if 7 3 . 6 if 3 if 4
6 1 0 ¥r 5 if 8 3 2 2 2 7 3 3 8 3 7 if 7 5 5
k 6 2 2 if if 5 if 3 6 3 5 if 3 if 2 if 3 7 3 8
11 0 2 1 3 1 if if 0 3 3 2 2 if 2 2 5 2 6 if if
13 1 3 2 if 0 3 3 1 2 if 3 0 3 if 0 6 if 7 if 7
l*f 2 if 1 3 0 if 6 1 3 3 1 2 7 3 3 if 3 3 2 4
16 3 3 1 2 1 0 if 2 2 2 0 2 8 7 2 6 if 6 3 8
CLUSTER 3k
S tuden ts : 8 15 1 10 17 * 20
a) Scores on the PERSONAL AIMS
student
10
20
b) Scores on the SOCIAL AIMS
student A I M
11 2 3 if 5 6 7 8 9 10 11 12 13 1 if 15 16 17 18 19 20
8 2 1 5> 0 if 1 3 2 3 6 3 4 2 5 3 1 0 8 5 1
15 3 3 h if 5 3 5 3 6 3 1 6 3 7 2 2 if if if if
10 if 5 k 3 3 8 2 7 7 3 3 if 3 3 8 1 6 6 5 6
17 5 5 3 if 1 8 if 6 5 6 if 7 6 if if 2 if if 5 5
20 1 2 3 0 1 7 5 if 7 3 3 if 5 6 3 if 3 3 5 if
c) Scores on the INTELLECTUAL AIMS
student
10
20
d) Scores on the VOCATIONAL AIMS
student
10
20
